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Summary 
In this thesis a survey of prescription practice of antipsychotics in Intellectual Disability 
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the short term. Future studies should focus on the influence of the use of antipsychotics 
on body fat mass, glucose metabolism, gonadal function and bone metabolism. 
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Stellingen 1. Het voorschrijven van antipsychotica aan mensen met een verstandelijke beperking gebeurt voor het grootste deel buiten een geldige indicatie. (<lit proefschrift) 2. Het afbouwen van antipsychotica gebruikt als gedragsbe"invloedende medicatie door mensen met een verstandelijke beperking leidt niet tot verslechtering in het gedragsmatig functioneren. ( <lit proefschrift) 3. Extrapyramidale en autonome bijwerkingen van antipsychotica zijn geassocieerd met een hogere mate van gedragsmatig dysfunctioneren bij mensen met een verstandelijke beperking en er zijn aanwijzingen <lat daardoor het langdurig gebruik van antipsychotica voor gedragsproblemen onderhouden wordt. ( <lit proefschrift) 4. Bij het voorschrijven van antipsychotica aan mensen met een verstandelijke beperking moeten artsen de mogelijke voordelen afwegen tegen patientkenmerken die de kwetsbaarheid voor bijwerkingen vergroten; bij off-label gebruik en aanwezigheid van risico verhogende factoren zou het gebruik van antipsychotica gestopt moeten warden. (<lit proefschrift) 5. Afbouw van antipsychotica heeft gunstige gezondheidseffecten, te weten gewichtsdaling en vermindering van het risico op het metabool syndroom. (<lit proefschrift) 6. Tijdens afbouw van antipsychotica treedt in eerste instantie een toename van de botresorptie op. Dit kan een indicatie zijn <lat het effect van gewichtsafname op de botstofwisseling grater is dan het effect van normalisering van prolactine plasma spiegels. ( <lit proefschrift) 7. Er bestaat een regelmechanisme tussen vetweefsel, botweefsel en insuline cellen van de alvleesklier (Schwetz V. "The endocrine role of the skeleton: background and clinical evidence"; European Journal of Endocrinology, 2012; 166:959-67). Dit pleit voor een verschuiving van het focus van de door antipsychotica gebruik veroorzaakte bijwerking hyperprolactinemie als oorzaak voor verstoring van de botombouw naar de door antipsychotica veroorzaakte ontregeling van het energiemetabolisme als oorzaak voor verstoring van de botombouw. ( dit proefschrift) 8. Zowel overbehandeling als onderbehandeling met psychofarmaca bij mensen met een verstandelijk beperking komt voor. (Stalker J.J. "Het psychofarmacagebruik door verstandelijk gehandicapte bewoners van gezinsvervangende tehuizen", Tijdschrift voor psychiatrie 2003;45:667-676) 9. Antipsychotica moeten niet langer beschouwd warden als een acceptabele routinematige behandeling voor agressief gedrag bij mensen met een verstandelijke beperking. (Tyrer P. "Risperidone, haloperidol, and placebo in the treatment of aggressive challenging behaviour in patients with intellectual disability: a randomised controlled trial", The Lancet 2008;371:57-63) 10. Cognities, kennis en attitudes van begeleiders en behandelaars hebben invloed op het psychofarmaca­gebruik van mensen met een verstandelijke beperking. (Singh, N. N. " Professionals' perceptions of psychotropic medication in residential facilities for individuals with mental retardation", Journal of intellectual disability research 1996;40:l-7) 11. Het gebruik van antipsychotica heeft een vergelijkbaar nadelig effect op de gezondheid als gebrek aan lichaamsbeweging. Daarom is het nodig om de mogelijkheden voor het nemen van Iichaamsbeweging te faciliteren voor mensen met een verstandelijke beperking die antipsychotica gebruiken. ( de Winter C.F. "Overweight and obesity in older people with intellectual disability"; Research in Developmental Disabilities, 2012;33:398-405) 12. Als domheid een relatief begrip is, dan kunnen mensen met een verstandelijke beperking slimmer zijn dan mensen met een normale verstandelijke ontwikkeling. 13. Voor een nieuwsgierig mens is het doen van een promotie onderzoek een dankbaar we Ccntrale 
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Chapter 1 
General Introduction 
9 
10 
In this thesis, the results of research into various aspects of chronically used antipsychotic medication in individuals with intellectual disability are presented and discussed. For many decades, these psychotropic drugs are being prescribed to individuals with intellectual disabil­ity, often for behaviour problems which is on an off-label base, outside a licensed indication. However, the efficacy of antipsychotics to alleviate behaviour problems in individuals with intellectual disability has not been proven (1,2). Also, physical conditions and non-psychotic mental disorders are associated with behaviour problems in individuals with intellectual dis­ability (3,4). Moreover, use of antipsychotics may cause side effects which may impair physical health, mental functioning and quality of life (5,6). Therefore, use of antipsychotics at least at the long-term, may not always be the best treatment for behaviour problems in individuals with intellectual disability (7-9). 
Definitions and concepts 
Intellectual disability Intellectual disability is characterised by significant limitations both in intellectual func­tioning and in adaptive behaviour, which cover many everyday social and practical skills. This disability originates before the age of 18 ( definition of the American Association on Intel­lectual and Developmental Disabilities). The term 'mental retardation' was originally used to define intellectual disability, but is now considered obsolete. In this thesis the diagnostic criteria of the Diagnostic and Statistical Manual of Mental Disorders 4th Revised Edition (DSM­IV-TR) for mental retardation will be used to define the presence of Intellectual Disability. These criteria are: A. Significantly subaverage intellectual functioning: an IQ of approximately 70 or below on an individually administered IQ test (for infants, a clinical judgment of significantly subaverage intellectual functioning). B. Concurrent deficits or impairments in present adaptive functioning (i.e., the person's effectiveness in meeting the standards expected for his or her age by his or her cultural group) in at least two of the following areas: communication, self-care, home living, social/interpersonal skills, use of community resources, self-direction, functional aca­demic skills, work, leisure, health, and safety. C. The onset is before age 18 years. Degree of severity reflecting level of intellectual impairment: - Mild Mental Retardation: IQ level 50-55 to approximately 70 - Moderate Mental Retardation: IQ level 35-40 to 50-55 - Severe Mental Retardation: IQ level 20-25 to 35-40 - Profound Mental Retardation: IQ level below 20 or 25 Frequently used instruments in the Netherlands for the assessment of severity of intellec­tual disability include the Wechsler Adult Intelligence Scale (WAIS), the Wechsler Intelligence Scale for Children (WISC), the Snijders-Oomen Non-verbal (SON) intelligence test, the Vine­land Adaptive Behaviour Scale and the Sociale Redzaamheid schaal (SRZ), measuring social skills. The level of IQ 50-70 is corresponding with a developmental age of 6-12 years, of IQ 35-50 with a developmental age of 4-6 years, of IQ 20-35 with a developmental age of 2-4 years and IQ below 20 with a developmental age below 2 years. 11 
In this thesis, we will use the term 'intellectual disability', because the International Asso­
ciation of the Scientific Study of Mental Disabilities (IASSMD ), in accordance with the wish of 
parents' organisations, has adopted this term in the 1990s and changed its name accordingly 
to IASSID. 
Behavioural symptoms 
Individuals with intellectual disability may present with behavioural symptoms which 
cannot be explained by familial or country culture and their level of social, emotional and 
cognitive functioning. Other terms that are used for these behavioural symptoms are behav­
iour problems and challenging behaviour. Challenging behaviour is "behaviour of such in­
tensity, frequency or duration that the physical safety of the person or others is placed in 
serious jeopardy or behaviour which is likely to seriously limit or deny access to the use of 
ordinary community facilities. Symptoms include aggression, self-injury, property destruction, 
stereotypy, socially inappropriate behaviour, non-compliant behaviour and withdrawn behav­
iour. Underlying causes are physical, psychiatric and environmental in nature. Challenging 
behaviour may seriously affect a person's health and quality of life". (Management Guidelines 
for people with Developmental and Intellectual disabilities; Therapeutic Guidelines Limited, 
second edition 2005, Centre for Developmental Disability Health Victoria, North Melbourne, 
Victoria, Australia). 
Antipsychotic drugs 
Antipsychotic drugs belong to the psychotropic drugs. Psychotropic drugs are used for 
pharmaceutical treatment of mental disorders. Other psychotropic drugs are antidepressant 
drugs, stimulants, anxiolytic drugs and anti-epileptic drugs. The latter are being prescribed 
both for epileptic disorders and mood disorders. Antipsychotic drugs are primarily indicat­
ed for the treatment of psychotic disorders, mood disorders with psychotic symptoms and 
brief periods of extremely agitated behaviour. Symptoms of psychosis are paranoid delusions, 
hallucinations, thought disorders and disorganised and catatonic behaviour with impaired 
experience of reality. Diagnosing a psychotic disorder in patients with intellectual disability 
may be complex, because of their limitations to communicate about their perceptions, feelings 
and thoughts and limitations in reality testing capacities. Also, sometimes medical conditions 
like epileptic seizures may mimic or present with psychotic symptoms (10) and pain may be 
presented with agitation and restlessness, which may be held for psychotic symptoms. 
Mechanism of action of antipsychotic drugs 
Brain function is based on coordinated activities of neurons via neuronal pathways of neu­
ronal axons and by neurotransmitters produced by neurons, which bind to neurotransmit­
ter receptors on the neuron cell membrane. There are different types of neurotransmitters, 
e.g. dopamine, serotonin, histamine, (nor)adrenalin, glutamine, acetylcholine and gamma­
aminobutyric acid, each with its own receptor. Antipsychotics exert their antipsychotic effect 
by more or less blocking dopamine receptors of cognitive and emotional/motivational path­
ways. However, anti psychotics may also block dopamine receptors of other neuronal pathways 
and other neurotransmitter receptors, especially serotonin and histamine receptors. Both may 
lead to unwanted effects, e.g. adverse events of motor systems, and dysregulation of serotonin 
12 
driven metabolic systems. There are two main types of antipsychotic drugs: typical or first generation antipsychotic drugs and atypical or second generation antipsychotic drugs. Typical antipsychotic drugs are thought to more frequently cause motor side effects and atypical antipsychotic drugs to more frequently lead to metabolic side effects (11, 12). However, both types may lead to both kinds of side effects, depending on dosage of the antipsychotic drug and individual characteristics which may increase the vulnerability to those side effects. 
Antipsychotics' side effects Side effects of antipsychotics are caused by their stimulating (agonistic) or blocking (an­tagonistic) effects on neurotransmitter receptors of dopaminergic, serotonergic, histaminergic, (nor)adrenergic and cholinergic systems. The effects on dopaminergic receptors may lead to symptoms of the motor system, like muscle stiffness and involuntary movements, to emotion­al and motivational blunting, and increased secretion of the lactotrophic hormone prolactin, which may lead to breast enlargement and lactation and also to decreased levels of sex hor­mones. The latter may cause sexual dysfunction and increase the risk of calcium bone loss. High affinity of antipsychotics to serotonergic and histaminergic receptors may cause weight gain and dysregulation of glucose and lipid metabolism. Hypno-sedation is caused by antagonistic effects on histaminergic and (nor)adrenergic receptors. Blocking of (nor)adrener­gic and cholinergic receptors may lead to autonomic nervous system-related symptoms such as dysregulation of blood pressure, temperature homeostasis, and gastro-intestinal and bladder function. Susceptibility to these side effects of antipsychotics may vary between patients, e.g. in rela­tion to differences in chromosomal neurotransmitter receptor genes, so called polymorphisms. Genes are located on chromosomes; in human cells there are 22 paired chromosomes and one pair of sex chromosomes. An allele is one of two or more forms of a gene. Sex chromosomes are the X and the Y chromosome; females have two X chromosomes, males have one X and one Y chromosome. Genes located on the Y chromosome encode for male sex differentiation and testicular function and have no other encoding functions. So, in case of X-linked poly­morphisms, males have one and females two allele's. Presence of a particular allele, e.g. a particular polymorphisms of a neurotransmitter-related gene on one or both chromosomes or on the X chromosome may increase or decrease the risk of occurrence or severity of side effects caused by agonistic or antagonistic properties of antipsychotics. 
Background of the study Antipsychotic drugs are the most frequently prescribed psychotropic drugs in individuals with intellectual disability (13-15). Prescriptions of these agents are often on an off label base and for long-term (16). On-label reasons for prescription are mostly limited to psychotic dis­orders; however, the numbers of prescriptions of antipsychotics have been shown to exceed the expected prevalence of psychotic disorders in individuals with intellectual disability ( 14). Moreover, use of antipsychotics has been shown to be more related to challenging behaviours than to symptoms of mental illness ( 17). Indeed, individuals with intellectual disability frequently present with challenging behav­iours or behaviour problems. Prevalence of these behaviours varies from 3-82% and is high-
13 
est in individuals living in institutional settings and in individuals with profound intellec­
tual disability with multiple comorbid medical conditions (18-20). Challenging behaviours 
are associated with mental disorders (21 ), but not exclusively so (22). Other causes of these 
behaviours include medical conditions (3,20), medication side effects (23) and environmen­
tal factors (24). 
Retrospective studies have investigated the effects of tapering off antipsychotics on be­
havioural symptoms and have looked for factors associated with successful complete dis­
continuation. Complete discontinuation of antipsychotics could be successfully achieved in 
33-60%. Minimal or absent psychopathology in particular no psychotic disorder was found 
to be associated with successful discontinuation (25,26). Another study showed unsuccessful 
discontinuation or reinstatement of the anti psychotic drug dose to be more frequent in those 
persons whose behaviours quickly worsened after dose lowering or discontinuation (27). 
However, studies have shown maintenance of long-term use of antipsychotics in individuals 
with intellectual disability to be associated with staff-related factors (25,28). It is therefore 
not clear whether worsening in or persistence of behavioural symptoms is caused by patients' 
psychopathology, physical withdrawal symptoms and side effects of antipsychotics (29,30), 
environmental factors or combinations of all these factors (24 ). 
Most existing studies investigating the effects of tapering off anti psychotics for behavioural 
symptoms in individuals with intellectual disability had methodological limitations. All but 
one (31) were retrospective chart studies and were uncontrolled, and some had small samples 
( 29 ,31). Given the scarcity of controlled, prospective studies, the lack of evidence for use of 
antipsychotics for challenging behaviours and their potential to cause harmful side effects, we 
set up a discontinuation study of gradually tapering off antipsychotics used for challenging 
behaviours in individuals with intellectual disability in two different time frames. 
Aim of the study 
The aim of the study was to investigate current clinical prescription practice of anti psychotics 
in individuals with intellectual disability and to study the various behavioural and physical 
aspects of chronically used anti psychotics, with a focus on effects of discontinuation of these 
long-term used agents. The main goal was to investigate the behavioural effect of discontinu­
ation of long-term used antipsychotics, prescribed for challenging behaviours and to identify 
factors which might predict successful discontinuation and behavioural outcome. Secondary 
aims were to compare the results of two different time schedules of discontinuation, to study 
determinants of health hazards related to anti psychotics' side effects and to study the effects of 
discontinuation on these health parameters. 
Hypothesis and study objectives 
With regard to the main study goal the hypothesis was that discontinuation of antipsychot­
ics used for behavioural symptoms in individuals with intellectual disability would not lead to 
worsening in behavioural functioning. 
14 
Study objectives included: 
- What is the prevalence of (long-term) use of antipsychotics in individuals with intel­
lectual disability and what are reasons for prescription 
- How many participants, who use antipsychotics for behavioural symptoms are able to 
100% 
achieve complete discontinuation? - Are the results regarding behavioural and physical parameters of the two different dis­continuation schedules similar ? - Which participant, medication and environmental characteristics are associated with achievement of complete discontinuation, with behavioural measurements and care­givers' perception of participants' behavioural functioning? - How often are physical symptoms and abnormal values of biochemical parameters as­sociated with side effects of long-term used antipsychotics present? What is the sever­ity of these symptoms and aberrations and which participant characteristics and anti­psychotics' properties are related to its presence and severity? - Are metabolic side effects and weight gain reversible after discontinuation ? - What is the effect of discontinuation on bone metabolism? 
The discontinuation study design Since the core of this thesis is the discontinuation study, there is need to explain the study design and to clarify why we used the two different discontinuation time schedules. There are currently no guidelines regarding the best way to discontinue off label prescribed chronically used anti psychotics in individuals with intellectual disability. The idea of tapering off anti psychotics slowly is widely spread among professionals working in the field of intellec­tual disability. Decreases in dosage of antipsychotics often cause temporary effects on behav­iour, possibly caused by temporary sleep disturbance and withdrawal symptoms (29,30). This may give rise to more or less fixed ideas in caregivers and staff of worsening in behaviour dur­ing and after dose reductions and withdrawal of anti psychotics. This in tum may result in a call for renewed prescription and higher dosage of antipsychotics (30). Indeed, some studies in this area have shown the influence of staff related factors on behaviour and psychotropic drug use in persons with intellectual disability (32,33). In clinical practice this had led to a policy of long-term discontinuation trajectories with alternating dosage decreases and increases, an two or four weeks after each dose reduction. Measurements were carried out prior to discon­tinuation, two or four weeks after complete discontinuation or in case full discontinuation had not been achieved two or four weeks after the last dose reduction, and 12 weeks after the scheduled complete discontinuation ( follow-up; 26 or 40 weeks after the first dose reduction respectively). Figure 1 shows the study design. 
incomplete discontinuation 100% > initial dose > 0% 
n=99 
n=? 
26/40 
weeks 
���al 87,5% 75% 62,5% 50% 37,5% 25% 12,5% 0%; n=? complete discontinuation n::? 
2/4 
weeks 
4/8 
weeks 
6/12 
weeks 
8/16 10/20 
weeks weeks 
12/24 
weeks 
14/28 
weeks 
16/32 
weeks Figure 1: Study design of discontinuation trial with time schedules of 14 and 28 weeks 26/40 weeks follow-up 15 
Outline of the chapters Chapter 2 describes a study of the prevalence and duration of antipsychotic drug use, and reasons for prescription of these agents in a large sample of individuals with intellectual dis­ability in middle to large scale living facilities of care providing organisations. In Chapter 3 the behavioural effects of discontinuation are presented, as measured with three different behavioural measurements. Chapter 4 presents frequency, severity and determinants of physical symptoms and aberrant biochemical parameters associated with potential side effects of long-term used antipsychot­ics, including genetic polymorphisms. In Chapter 5 and 6 effects of discontinuation on weight, blood glucose and blood lipids (chapter 5), and on bone metabolism (chapter 6), and determinants of these metabolic param­eters, including genetic polymorphisms, are presented. In Chapter 7 the overall results of the study, methodological issues and clinical and research implications are discussed. Finally Chapter 8 provides a summary and overall conclusions of the thesis. 
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Chapter 2 
Use of antipsychotic drugs in individuals with 
intellectual disabi lity: prevalence and reasons 
for prescription Gerda de Kuijper, Pieter J Hoekstra, Frank Visser, Frans Scholtet, Corine Penning, Heleen Evenhuis The study described in this chapter has been published in the Journal of Intellectual Disability Research 2010;54:659-67. 
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Abstract 
Background We investigated antipsychotic drug prescription practice of Dutch Intellectual Disability physicians, studying prevalence of antipsychotic drug use, reasons for prescription and the relationship between these reasons and patient characteristics. 
Methods A cross-sectional study of medical and pharmaceutical records in a population living in residential settings of three care providers for persons with intellectual disabilities in the Netherlands (N=2373). 
Results Prevalence of antipsychotic drug use was 32.2% (95% C.I. 30.1-33.9). Behavioural problems were the reason for prescription of antipsychotic drugs in 58% of cases and psychotic disorder or psychotic symptoms in 22.5%. In 11 . 7% the diagnosis of psy­chotic disorder was specified according to DSM-N criteria. In 18.5% the reason for prescrip­tion was not noted in the medical record. Behavioural problems as reason for prescription was associated with profound and severe intellectual disability, living in a central location and male sex. Psychotic disorder specified according to DSM-N as indication for prescription was negatively associated with profound and severe intellectual disability and with presence of an additional mental disorder. Absence of a noted reason for prescription was associated with female sex and with the presence of an additional mental disorder. 
Discussion Current prevalence and reason for prescription of antipsychotic drugs are similar with out­comes of previous studies. Our results show the continuing lack of evidence-based psycho­pharmacological treatment in mental healthcare for persons with intellectual disabilities. 
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Introduction It is a well established finding that psychotropic medication is frequently prescribed to per­sons with intellectual disabilities ( 1-4) with the majority of prescriptions across all studies for antipsychotic drugs. Antipsychotic agents are formally indicated for psychotic disorders and psychotic symptoms. However, the prescription of antipsychotic medication has been shown to exceed the expected prevalence of psychoses in persons with intellectual disability (5). This may be explained by the prescription of these agents for behavioural problems, outside their licensed indication ( 6, 7), as off-label use (8). Robertson et al. (6) showed that the use of antipsychotics (and also hypnotics/sedatives) in individuals with intellectual disabilities is specifically related to challenging behaviour. Indeed, in clinical practice of mental health care for people with intellectual disabilities, anti­psychotic agents are often prescribed for behavioural symptoms, such as aggression or irritable and provocative behaviour. However, until now, results of studies into efficacy of antipsychot­ics for treatment of behavioural symptoms in persons with intellectual disabilities have been equivocal, probably with the exception of risperidone (9-11). Behavioural symptoms may be related to an underlying psychiatric disorder, an underlying physical disorder, or to environmental factors. Reliably diagnosing mental disorders in patients with intellectual disabilities is complex, due to an often atypical presentation of symptoms. For example, mood disorders may present with aggression and challenging behaviour rather than with sad mood (12). Both under- and overtreatment with psychotropic drugs may be the consequence (2, 10). Antipsychotics also are widely used in treating behavioural problems related to autistic disorders, although also here no firm conclusions regarding effectiveness can be drawn from the limited number of available studies of sufficient quality. The best evidence may be present for risperidone, olanzapine and clozapine in reducing hyperactivity, aggression and repetitive behaviours ( 13). In clinical practice, prescription of antipsychotics in patients with intellectual disabilities is often continued for years without systematic evaluations, despite the availability of inter­national guidelines (14) or local consensus standards (15). A clear indication for this long­term use is often missing ( 3, 15, 16). This is a reason for concern, as long-term use of especially the second generation anti psychotics may have substantial health risks, including weight gain, glucose dysregulation and hyperlipidaemia (17). Other side effects associated with both sec­ond and first generation antipsychotics include emotional and cognitive blunting, osteopo­rosis due to hypogonadism caused by hyperprolactinaemia ( 18 ), and extrapyramidal symp­toms like dystonia, dyskinesia and akathisia (19). In the Netherlands there are 112,000 persons with intellectual disabilities; 39,000 of whom live in centralised or community living residential facilities. The organisation of medical care for people with intellectual disabilities differs from other countries. Since the year 2000, the Intellectual Disability physician (ID physician) is certified by the Dutch government for which a three-year specialist training exists. Individuals with complex problems living in centralised residential settings often receive their primary medical care from ID physicians, while indi­viduals with intellectual disabilities living in the community receive their primary medical care from general practitioners, with ID physicians being available for diagnosis and treatment of behavioural symptoms and mental disorders upon referral . 
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In 2008, the Dutch Association for ID physicians (NVAVG) has published a guideline con­cerning the prescription of psychotropic agents (20). This guideline provides methods and advice regarding diagnostics and pharmacotherapy in mental health care meant to improve the quality of prescription practice. Since sufficient scientific evidence of pharmacotherapy in mental health care for persons with intellectual disabilities is scarce, the level of evidence in this guideline is merely based upon expert opinions. We were interested in current psychopharmacological treatment practice of Dutch ID physicians as a reference point for future evaluations of implementation of this guideline. As assessment of mental disorders in patients with intellectual disabilities is complex and possibly unreliable, and prescriptions of antipsychotic agents is often off-label, differences in frequency and reasons for prescription of antipsychotic drugs between ID physicians may happen. We set up an inventory with the following study questions: 1 .  What is the prevalence of antipsychotic drug use and what are patient characteristics in a population with intellectual disability living in residential settings of three care providers in the Netherlands and receiving medical care from ID physicians? Are there differences between care providers? 2. What are reasons for prescription of antipsychotic agents and what are differences between care providers? 3. What is the relationship between reasons for prescription and patient characteristics? 
Population and Methods This cross-sectional study was based on pharmaceutical and medical records of all 23 73 cli­ents living in residential settings of three large care providers in The Netherlands (Vanboeijen, N=692; 's Heerenloo Apeldoorn, N=722; and 's Heerenloo Ermelo, N=959), i.e. 7% of all per­sons with intellectual disabilities living in residential facilities in the Netherlands. The settings included both centralised and community living facilities. A few years ago, Vanboeijen started living facilities for adolescents with behavioural prob­lems. This care provider also offers clinical facilities for children, adolescents and adults with psychiatric and behavioural problems. Moreover the three care providers differ with regard to living situation of the clients reflecting the different stages in the process of deinstitutionalisa­tion in which clients move from central locations to community living facilities. 'S Heerenloo Ermelo offers the most centralised living facilities. 
Procedure We searched pharmaceutical records of all 23 73 residents for Anatomical Therapeutic Chemical (ATC) code N0SA in order to identify clients using antipsychotic agents on the ref­erence date of September 1, 2008, which could include "as required" prescriptions. (the fast majority of prescriptions, however, were for daily use). The ATC code N0SA refers to anti­psychotics including levomepromazine but not lithium. Medical and pharmaceutical records of these clients were studied to obtain client characteristics, prescription and diagnostic infor­mation. The management and client organisations had consented for this file study. Data were anonymously stored and analysed. 
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Measures We classified level of cognitive functioning as mild, moderate, severe or profound intel­lectual disability, corresponding to a respective developmental age of 6-12 years, 3-6 years, 2-3 years and <2 years. Living situation was categorised as "central location", "community home offering care and support", or "community home offering support". Type of antipsychotic agent was divided into first generation (i .e., bromperidol, haloperi­dol, pipamperone, fluspirilene, penfluridol, pimozide, chlorpromazine, periciazine, fluphena­zine, perfenazine, chlorprothixene, flupenthixole or zuclopenthixole), second generation (i.e., clozapine, risperidone, olanzapine, paliperidone, quatiapine or sertindole), combinations of first and second generation, and a mixed group consisting of either levomepromazine, aripiprazole, sulpiride and tiapride alone or combinations of other than first and second generation agents. Duration of antipsychotics was categorised as 0-6 months, 6-12 months, 1-5 years, 5-10 years or >10 years. We also recorded the possible use of psychotropic co­medication: antidepressants (ATC code NOGA), hypnotics and sedatives (ATC code N05C) and benzodiazepines (ATC code N05BA). Benzodiazepines prescribed because of epileptic seizures were not regarded as psychiatric co-medication. We classified reasons for prescription of antipsychotic agents into the following categories: 0 = no indication or reason noted 1 = a diagnosis of schizophrenia, bipolar disorder or chronic psychotic disorder specified according to DSM-IV-TR criteria (American Psychiatric Association 2000) 2 = a noted diagnosis of schizophrenia, bipolar disorder or chronic psychotic disorder without reference to DSM-IV-TR criteria or any other classification system (unspecified psychotic disorder) 3 = repeated episodes of borderline psychotic functioning or psychotic symptoms. The term "borderline psychotic functioning" means behaviour similar to psychotic symptoms, i .e. referring to conditions in which there are symptoms suggestive of psy­chosis but not loss of contact with reality. 4 = single episode of borderline psychotic functioning and psychotic symptoms 5 = presence of behavioural problems without psychosis. Behavioural problems were defined as challenging, disruptive, or aggressive behaviour to self, others, or materials, either physically or verbally, including sexually aggressive behaviour 6 = sleep disturbance Finally, we searched for the possible presence of an additional mental disorders (i.e. other than a psychotic disorder) and classified these as: autistic spectrum disorders, mood disorders, personality disorders, combinations of these, and a category "miscellaneous". 
Statistical analysis We did our analysis with Statistical Package Social Sciences version 15 .  Descriptive statis­tics included means and standard deviations, frequencies as well as 95% confidence intervals (C.I.). Between-group differences of (dichotomous) measures were investigated by using the chi-square tests. Significant differences were defined as p value < 0.05 .  
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Results Prevalence of antipsychotic drug use In our study population of 2373 clients, 763 (32 .2%, 95% confidence interval (C.I.) 30.1-33.9%) used anti psychotic agents. Prevalence of anti psychotic use by the clients of the three care providers was similar: Vanboeijen 33.5% (C.I. 30.0-37.1 % ); 's Heerenloo Apeldoom 31.6% (C.I. 28.2-35 .0%); and 's Heerenloo Ermelo 31.6% (C.I. 28.6-34.5%). Characteristics of users of antipsychotics Table 1 shows demographic and clinical characteristics and living situation of the clients of the three care providers who use antipsychotics. There was no significant difference in sex distribution between the three care providers. Differences regarding all other patient char­acteristics were significant. The most relevant difference was the presence of an additional mental disorder, especially autism spectrum disorder was more prevalent in Vanboeijen and less prevalent in 's Heerenloo Ermelo (Vanboeijen versus 's Heerenloo Apeldoom: Pearson Chi-Square=38. l, df=3 and p<0.001; Vanboeijen versus 's Heerenloo Ermelo: Pearson Chi­Square=211.5, df=3 and p<0 .01; s Heerenloo Apeldoom versus 's Heerenloo Ermelo: Pearson Chi-Square=99.6, df=3, p<0.01) 
Vanboeijen 's Heerenloo 's Heerenloo Total 
Assen Apeldoorn Ermelo 
N=232 N-228 N-303 N-737 
Mean age in years (SD) 46.9 {15.8) 53.0 {14.3) 50.8 {18.5) 50.3 {16.7) 
Men (%) 151 (65) 134 {59) 193 {64) 478 {63) 
Women (%) 81 {35) 94 {41) 110 {36) 285 {37) 
Living situation 
central location {%) 149 {64) 104 {46) 271 {89) 524 {69) 
community home care & support {%) 80 {35) 66 {29) 30 {11) 176 {23) 
community home support {%) 3 (1) 57 {25) 1 {0) 61 {8) 
Severity of Intellectual Disability 
profound {%) 21 {9) 92 {40) 77 {25) 190 {25) 
severe {%) 85 {37) 62 {27) 85 {28) 232 {30) 
moderate (%) 79 {34) 51 {23) 1 18 {39) 248 {33) 
mild {%) 47 {20) 23 {10) 23 (8) 93 {12) 
Additional mental disorder 
none (%) 57 {25) 109 {48) 261 {86) 427 {56) 
autism spectrum disorder (%) 140 {60) 87 {38) 41 {14) 268 {35) 
mood disorder (%) 7 (3) 18 (8) 0 {0) 25 (3) 
other (%) 28 {12) 14 (6) 1 (0) 43 (6) Table 1: Characteristics of users of antipsychotics in three care providers Characteristics of prescriptions of antipsychotic drugs and psychotropic co-medication Type and duration of antipsychotic drug use and psychotropic co-medication are shown in table 2. Of 760 (3 data missing) prescriptions for antipsychotic drugs, 493 (65%) were first generation, 176 (23%) second generation, 36 (5%) combinations of first and second and 55 
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Type of antipsychotic drug3 
first generation4 (%) 124/231 (54) 146/226 (64) 223/303 (74) 493/760 (65) 
second generation5 (%) 61/231 (26) 58/226 (26) 57 /303 (19) 176/760 (23) 
combination of first & second (%) 16/231 (7) 16/226 (7) 4/303 (1) 36/760 (5) 
combination first, second & other6 % 30 231 13 6 226 3 19 303 
Duration of use 
Year (%) 9 (4) 5 (2) 2 (1) 16 (2) 
1-5 years (%) 38 (16) 17 (8) 34 (11) 89 (12) 
5-10 years (%) 45 (20) 12 (5) 2 (1) 59 (8) 
>10 years (%) 140 (60) 194 (85) 265 (86) 599 (78) Table 2: Characteristics of prescriptions of antipsychotics and psychotropic co-medication 
I one missing 
2 two missing 
3 lithium excluded but levomepromazine included as miscellaneous agent 
4 bromperidol, haloperidol, pipamperone, flusprilene, penfluridol, pimozide, chlorpromazine, periciazine, fluphenazine, 
perfenazine, chlorprothixene, flupenthixole or zuclopenthixole 
5 clozapine, risperidone, olanzapine, paloperidone, quatiapine or sertindole 
6 levomepromazine, aripiprazole, sulpiride or tiapride 
7 use of benzodiazepines because of epileptic seizures not included (7%) other anti psychotic drugs or combinations of these. Duration of use of anti psychotic agents was 0-1 year in 16 cases (2%), 1-5 years in 89 (12%), 5-10 years in 59 (8%) and >10 years in 599 (78%) cases. Differences regarding all these characteristics between the care providers were significant: in Vanboeijen there was less often a duration of use of more than 10 years than in the other care providers: Vanboeijen versus 's Heerenloo Apeldoom: Pear­son Chi-Square=37, df=3 and p<0.01; Vanboeijen versus 's Heerenloo Ermelo: Pearson Chi­Square=74.5, df=3 and p<0.01; and also Vanboeijen had more often use of second generation antipsychotic agents than the other care providers: Vanboeijen versus 's Heerenloo Apeldoom: Pearson Chi-Square= 17.8, df=3 and p<0.01; Vanboeijen versus 's Heerenloo Ermelo: Pearson Chi-Square=28.9, df=3 and p<0.01. As psychotropic co-medication 128 (17%) persons used antidepressants, 7 ( 1 % ) used hypnotics/ sedatives and 14 9 ( 20%) benzodiazepines. Differ­ences between Vanboeijen and 's Heerenloo Apeldoom in use of psychotropic co-medication were not significant; differences between Vanboeijen and 's Heerenloo Ermelo were signifi­cant (Vanboeijen more antidepressants, 's Heerenloo Ermelo more benzodiazepines: Pearson Chi-Square= 13.7, df 2, p=0.01, and Pearson Chi-Square= l0.6, df 3, p=0.01, respectively); the difference between 's Heerenloo Apeldoom and 's Heerenloo Ermelo was significant for ben­zodiazepines (Pearson Chi-Square=9.8, df 3, p=0.02). Reasons for prescription of antipsychotic drugs Reasons for prescription of anti psychotic drugs are shown in table 3. Behavioural problems were the main reason for prescription of antipsychotics (57.8%). In 18.5% no indication or reason for the prescription of the anti psychotic drug was noted in the medical record. Differ­ences between the three care providers were all significant, most relevant for "no indication or 
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Vanboeijen 's Heerenloo 's Heerenloo Total 
Assen Apeldoorn Ermelo 
N-232 N=228 N•303 N•763 
No indication or reason noted (%) 28 (12) 112 (49) 1 (0) 141 (19) 
Psychotic disorder according to DSM-IV (%) 3 (1) 14 (6) 72 (24) 98 (12) 
Unspecified {%) psychotic disorder 9 (4) 17 (8) 14 (5) 40 (5) 
Psychotic symptoms {%) 22 {10) 3 {1) 18 (6) 43 (5) 
Behavioural problems (%) 165 (71) 79 (35) 197 (65) 441 {58) 
Sleep disturbance (%) 4 (2) 3 (1) 1 (0) 8 (1) Table 3: Reasons for prescription of antipsychotics in individuals with intellectual disability of three care providers reason noted" (in 's Heerenloo Apeldoom more): Vanboeijen versus 's Heerenloo Apeldoom: Pearson Chi-Square= 104.3, df=5 and p<0.01; 's Heerenloo Apeldoom versus 's Heerenloo Ermelo: Pearson Chi-Square= 203.6, df=5 and p<0.01) and for proportion of psychotic disor­der in accordance with DSM-IV (in 's Heerenloo Ermelo more, Vanboeijen versus 's Heerenloo Ermelo: Pearson Chi-square= 85.6, df=5 and p<0.01; 's Heerenloo Apeldoom versus 's Heeren­loo Ermelo: Pearson Chi-Square=203.6, df =5 and p<0.01. Relationship between reasons for prescription and patient characteristics We analysed this for the total number of antipsychotic users and did not differentiate be­tween the three care providers because of small subgroup sizes. We give here the most relevant findings. Sex was associated with absence of a noted indication (more often in women), unspeci­fied psychotic disorder and behavioural problems (both more often in men); Pearson Chi­Square=27.4, df=5 and p<0.01. Severity of ID was associated with psychotic disorder specified according to DSM-IV criteria and behavioural symptoms (less, respectively more fr equently in persons with a profound and severe intellectual disability); Pearson Chi-Square=88.21,  df= l5  and p<0.01. Living situation was associated with behavioural symptoms (more often in central location); Pearson Chi-Square=l15, df= IO and p<0.01 .  The presence of  an additional (not psychotic) mental disorder was associated with absence of a noted indication or reason for prescription in the medical record, a psychotic disorder specified according to DSM-IV criteria (less frequently diagnosed), unspecified psy­chotic disorder (more frequently diagnosed) and behavioural symptoms (more often in ab­sence of an additional mental disorder); Pearson Chi-Square=204.9, df=15 and p<0.01 .  
Discussion This large file study of 2373 persons, living in residential settings of three care providers in the Netherlands and receiving medical care from certified Dutch ID physicians, shows that almost a third of these persons use anti psychotic agents, with remarkably similar prevalence rates across care providers. Only in a minority of cases (22.5%) was the indication for the prescription of these agents a psychotic disorder or psychotic symptoms, whereas in half of these cases this diagnosis had not been specified according to DSM-IV criteria, primarily so in 
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persons with profound or severe intellectual disabilities. Behavioural problems were the main reason ( 57 .8%) for prescription, especially in persons with profound and severe intellectual disabilities. In 18.5% of cases no indication or reason for prescription was noted in the medi­cal record. Nearly 65% of prescriptions were first generation antipsychotics, whereas duration of use was over ten years in the far majority of patients (78.5% ). Antidepressants appeared to be used as co-medication in nearly 17%, and benzodiazepines in nearly 20% of cases. Considering the prevalence of diagnosed mood disorders as additional mental disorder in the population of users of antipsychotic agents of 3% resulting from this study, the use of antidepressants seems excessive. However, antidepressants may also be effec­tive for anxiety disorders or for symptoms associated with autistic spectrum disorders (13,20). The use of benzodiazepines as psychotropic co-medication is a point of concern; only short term use of these agents is recommended ( 20). In women the reason or indication for prescribing antipsychotics was more often unknown whereas in men behavioural symptoms were more often the reason for prescription. The rea­sons for these differences are currently unclear and need further study. Most results regarding patient and prescriptions characteristics show significant differenc­es between the three care providers. For example, presence of a diagnosis of autism ranged between 14% and 60% across the three care providers. Since diagnostic procedures were not always noted in medical records and diagnoses were not always classified according to DSM-N criteria or other classification systems, it is not dear whether this difference is based on popula­tion variety or differences in diagnostic procedures and instruments based on a lack of proper use of national guidelines. The prevalence of use of anti psychotic drugs found in the present study is not entirely simi­lar as in prior Dutch studies, that found a prevalence of 22.8% of psychotropic drug prescrip­tions in selected persons in group homes (2) and of 16.9% antipsychotic drug prescriptions for a total group of individuals living in group homes and in centralised settings (1 ). Appar­ently, the use of antipsychotics is on the rise, despite the publication of a specialist guide­line for the prescription of psychotropic agents in persons with intellectual disabilities in the Netherlands. Lack of commitment to guidelines has been reported for other countries too (3, 15). However, since the NVAVG guideline was published only 8 months before the reference date of this study, treatment policies of Dutch ID physicians may not have completely changed yet. Also, since behavioural symptoms may be part of mental disorders and proper diagnosis is not always possible because of lack of valid diagnostic procedures and instruments, it cannot be excluded that antipsychotic drugs are appropriately prescribed for behavioural symptoms at least in some cases. The results of this study are similar as outcomes of published studies ( 3, 16) and show the still continuing policy of longstanding prescriptions of anti psychotic drugs by Dutch ID physi­cians. A majority of prescriptions continue to be for behavioural problems in spite of a lack of scientific evidence for this indication and part of prescriptions are still without a clear indica­tion. There is a wide and longstanding believe among caretakers, psychologists, physicians and parents that antipsychotics are effective in treatment of behavioural problems, although scientific evidence is missing. Antipsychotics may be effective in reducing acute symptoms of agitation or aggressive behaviour; still an indication for long term use for this indication seems missing. 
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The present study has limitations that need to be acknowledged. First we did not collect clinical and demographic data with persons not being prescribed antipsychotic agents. Thus, we could not make direct comparisons between individuals with and without antipsychotics. Also, our study involved only a single time point. Furthermore, our study was carried out in residential settings for intellectually disabled clients, so the results cannot be generalized to community-living populations. We still think the conclusions of this study illustrate the prob­lems in diagnosis of mental disorders and aetiology and treatment of behavioural problems in daily practice of ID physicians in the Netherlands. Support of specialized ID psychiatrists is not always sufficient and methods, models and protocols concerning diagnostics and treatments in mental health care for persons with intellectual disabilities have not yet been implemented or developed. To improve the quality of prescription practice of antipsychotics in patients with intellec­tual disabilities we recommend to enhance registration of mental disorders and reasons for the prescription of antipsychotics in medical records by ID physicians along with the devel­opment and use of guidelines and to perform well designed studies to increase the evidence base for antipsychotic medication in the field of intellectual disability medicine. Currently, a controlled study into possibilities to decrease or discontinue long-term use of antipsychotics, prescribed for behavioural symptoms is actually on-going in the Netherlands. (Dutch Trial Register TC= 15 9 5). 
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Chapter 3 
Effects of controlled discontinuation of 
long-term used antipsychotics for behavioural 
symptoms in individuals with 
intellectual disabi lity Gerda de Kuijper, Heleen Evenhuis, Ruud Minderaa, Pieter J. Hoekstra The study described in this chapter has been accepted for publication in the Journal of Intel­lectual Disability Research ( 2012). 
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Abstract 
Background Antipsychotics are frequently and often long-term used for challenging behaviour in per­sons with intellectual disability, but the evidence base for this is meagre. Since these agents may cause harmful side effects, discontinuation should be considered. Previous studies regard­ing discontinuation of long-term used anti psychotics mostly were uncontrolled and involved small numbers. The primary objective was to investigate the effects of controlled discontinuation of antipsychotics prescribed for challenging behaviour. Secondary objectives were to compare the results of two discontinuation time schedules, to compare groups of participants who had and had not achieved complete discontinuation, and to identify patient and medication characteristics that might predict the outcomes. Our hypothesis was that discontinuation of antipsychotics used for behavioural symptoms would not lead to worsening in behaviour. 
Methods This was a multi-centre parallel-group study comparing two discontinuation schedules of 14 and 28 weeks. Allocation to the two discontinuation schedules took place in a 1: 1 ratio. Antipsychotics were tapered off every 2 or 4 weeks with approximately 12.5% of the initial dosage. Follow-up was 12 weeks after the scheduled complete discontinuation, that is, 26 or 40 weeks after the first dose reduction, respectively. Discontinuation was stopped in case of significant behavioural worsening. Participants were 98 residents with intellectual disability of three care providing organiza­tions in the Netherlands, aged 15-66 year, who had used for more than one year one or more of the six most frequently prescribed anti psychotics for challenging behaviour. Main outcome measure was the total score of the Aberrant Behaviour Checklist (ABC); also ABC-subscales were used. 
Results Of 98 participants, 43 achieved complete discontinuation; at follow-up 7 had resumed use of antipsychotics. Mean ABC ratings improved significantly for those who achieved com­plete discontinuation ( directly after discontinuation, p<0.01 and at follow-up, p=0.03 ), and at follow-up (p=0.03) for those who had not achieved complete discontinuation. Similar results were found with respect to most ABC-subscales, including the "irritability" subscale. There were no significant differences in improvement of ABC ratings between both discontinuation schedules. Higher ratings of extrapyramidal and autonomic symptoms at baseline were associ­ated with less improvement of behavioural symptoms after discontinuation; higher baseline ABC rating predicted higher odds of incomplete discontinuation. 
Conclusions Discontinuation of antipsychotics prescribed for challenging behaviour in patients with intellectual disability is associated with improved behavioural functioning. There is no need to taper off in a time frame longer than 14 weeks. 
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Introduction Antipsychotic drugs are frequently, and often long-term prescribed in individuals with intellectual disability ( 1). Reasons for prescription are not limited to psychotic disorders but also include challenging behaviours. Especially the latter reason may be a point of concern. Although some studies have shown antipsychotics to be effective for challenging behaviours in patients with intellectual disability (2,3 ), a recent randomised controlled trial found no superior effects of haloperidol and risperidone over placebo on aggressive behaviour ( 4 ). A systematic Cochrane review (2004) came to the conclusion that most published studies have provided insufficient level of evidence for the efficacy of antipsychotic agents to ameliorate challenging behaviour ( 5). A recent review outlined that trials in this area generally involved too low numbers of patients with too much heterogeneity to draw conclusions ( 6). Not only the weak evidence base of antipsychotics for behavioural symptoms in patients with intellectual disability but also the potential of harmful side effects (1,7,8), highlights the need for a critical appraisal of the use of these agents. Especially extrapyramidal symptoms like dyskinaesia and akathisia may be a concern, as these may be irreversible, may give rise to feelings of distress, and impair quality of life (9). Individuals with intellectual disability, both those with and without comorbid psychopathology, are more vulnerable for these side effects as a consequence of underlying neurological dysfunction ( 10, 11). Thus, the possibility of discontinuation should be a high clinical priority. However, in clini­cal practice, attempted dosage decreases of psychotropic medication may temporarily nega­tively affect behavioural functioning (12), often resulting in a call for reinstatement of the antipsychotic drug prescription (13). In clinical practice, this may lead to a policy of alternat­ing dosage decreases and increases and often incomplete discontinuation. Here, we set up a study to investigate the effects on behaviour of controlled discontinua­tion of long-term used anti psychotics prescribed for behavioural symptoms. There is currently no rationale for the best time schedule to discontinue antipsychotics in intellectual disabil­ity medicine. In a case series (14) chronically used chlorpromazine was withdrawn abruptly, whereas in the work of Ahmed et al. (15) and Branford (16) antipsychotics were withdrawn in 3-8 months with monthly dose reductions. In a naturalistic study, antipsychotics were also slowly tapered off, over several months (12). Nowadays, in clinical practice tapering off slowly is most common, so we chose to two relatively slow time frames of discontinuation, one of 14 and one of 28 weeks. The primary objective of the present study was to test the hypothesis that discontinuation of antipsychotics prescribed for behavioural symptoms in patients with intellectual disability would not lead to worsening in behaviour as measured by the Aberrant Behaviour Checklist (ABC), our primary outcome measure. Secondary objectives were to compare the effects of the two different discontinuation schedules, to investigate differences in outcomes of participants who were able to fully discontinue their use of antipsychotics versus those who were not and to identify patient and medication related characteristics which might predict the outcome of discontinuation. 
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Methods and materials 
Design 
This was a multicentre, parallel-group study conducted in three care settings in the Nether­
lands, comparing controlled discontinuation of long-term used anti-psychotic agents in two 
different time schedules, in 14 versus 28 weeks, in a 1 :  1 ratio. 
Study settings 
The study took place in residential settings of three care providing organisations in the 
Netherlands (Vanboeijen Assen, 's Heerenloo Apeldoom and 's Heerenloo Ermelo ). In these 
settings an Intellectual Disability physician (ID physician) is responsible for the mental health 
care of the patients. All participants visited a centre for day activities or a sheltered work­
shop. The residential settings included both care centres and community-based settings. Some 
care centres were large (more than 50 residents); others were smaller (20-50 residents). The 
community settings were units of 5-20 residents, some receiving care and support 24 hours a 
day, others receiving limited care or support. All participants had an indication for residential 
care and mostly also for specialist primary health care according to the Dutch General Act on 
Special Medical Expenses; this includes patients with relatively high care needs. 
Pa rtici pants 
Eligible participants had to be between 15 and 66 years, to fulfil criteria for mental retarda­
tion of the Diagnostic and Statistic Manual of mental disorders fourth edition, text revision 
(DSM-N-TR), and to use one or more of the six most frequently prescribed antipsychotics 
haloperidol, levomepromazine, olanzapine, pimozide, pipamperone or risperidone, for 
behavioural symptoms for more than one year (1). Behavioural symptoms were defined as 
challenging, disruptive or aggressive behaviour to self, others or materials, either physically or 
verbally, including sexually aggressive behaviour. 
Exclusion criteria were a history of schizophrenia, bipolar disorder or affective psychosis 
according to patients' medical files and a history of attempted but unsuccessful withdrawal of 
antipsychotics in the past six months. Presence of other comorbid mental disorders according 
to patients' medical files and use of other medication (including psychotropic drugs) was not 
an exclusion criterion. 
The study had been approved by the Medical Ethical Committee of the University Medical 
Centre Groningen ( METc 2008.232), the Netherlands. Management and client organisations 
of the three care providers had also consented with the trial. Legal representatives had pro­
vided written and verbal informed consent, along with the patient's assent. Sample size 
With a power of 80%, a one-tailed significance level of 5% and an assumed correlation of 
0. 7 between baseline and post-discontinuation ABC, a minimum number of 80 participants 
would be required to demonstrate a baseline/post-discontinuation ABC decrease of 0.2 SD. 
We assumed an attrition rate of 20% of patients originally willing to participate, thus 100 
patients would be needed at baseline. 
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Procedures Participants were allocated to either discontinuation of antipsychotic treatment in 14  or in 28 weeks, in a 1: 1 ratio; allocation was done in an alternate fashion, based on the order of receipt of the signed informed consents. Study staff and participants were not blinded regard­ing discontinuation schedule; however, neither the study staff nor the patients themselves were aware of the allocation at the time of obtaining informed consent. Both discontinuation schedules involved eight intended dose decreases of approximately 12.5% of the initial dose, applied every two or four weeks, respectively. We used Defined Daily Dose (DDD) as a measure of antipsychotic drug dose ( 1 7), in accordance with the Anatomical Therapeutic Chemical/Defined Daily Dose index of the World Health Organisation Collabo­ration Centre for Drugs. All other medication, including psychotropic drugs, could be con­tinued. If there was significant behavioural worsening according to the clinician's judgement, patients stopped further discontinuation and physicians were free in their dosing choice from then on. Also, after complete discontinuation had been achieved their physicians were free in the choice of medication, which could include a restart with antipsychotic agents. Possible changes in environmental factors ( changes in living or work situation, life events and group and staff rearrangements) ,  in medication and in physical health were recorded at 2 or 4 weeks after every dose reduction. In order to check for possible selection bias we also collected baseline data (ABC, severity of intellectual disability, living situation and medication dosage) of a random selection of those otherwise eligible patients in whom consent had not been provided. Even if these patients did not provide consent for participation in our trial, anonymous use of these baseline data from their medical files is still in accordance with Dutch medical-ethical regulations. 
Behavioural outcomes The primary outcome measure was the ABC, filled in by the patient's main caregiver in consultation with one or two other caregivers, all being very familiar with the patient. The ABC is a 58-item standardised rating scale ( range 0- 1 7  4, the higher the score the more aberrant the behaviour), developed to measure treatment effects of psychotropic drugs on challeng­ing behaviour and of severity of behaviour disorders in patients with intellectual disabilities ( 1 8, 19) .  The ABC contains five subscales: Irritability, Lethargy, Stereotypy, Hyperactivity and Inappropriate Speech (comprising 15, 1 6, 7, 16 and 4 items, respectively) . The instrument can be used for patients with mild, moderate, severe and profound intellectual disability, aged 5 years or more (20) and also for patients with a dual diagnosis of intellectual disability and mental illness (21 ) .  Secondary outcome measures were the Clinical Global Impression-Improvement scale (CCI-I) and a Visual Analogue Scale (VAS) .  The CCI-I was filled in by the investigating ID phy­sician into ratings of 1-7 regarding possible change in behavioural functioning ( 1 =very much improved; 2=much improved; 3=minimally improved; 4=no change; 5=minimally worse; 6=much worse; ?=very much worse) . We subsequently merged these ratings into three catego­ries: very much or much improved ( <3 ); no or minimal change (3, 4 or 5) and very much or much worse (>5) .  The VAS referred to severity of one or two individualised target behavioural symptoms as rated by the main caregiver, while taking into account reports of other caregivers, being familiar with the participant. It is the distance in millimetres from the left end on a line 
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of 10 cm to the point that the caregiver has marked; a VAS score of O represents severe target behaviour, a score of 10 represents no target behaviour. In each patient, we categorised the individualised target behavioural symptoms to one of the ABC subscales. Outcome measures were collected two or four weeks after complete discontinuation, in those discontinued in 14 and 28 weeks, respectively. For participants who were not able to achieve complete discontinuation, we collected these two or four weeks after the last dose reduction had taken place, i.e., at the end of the patient's actual maximum dose reduction. Follow-up measures were collected at a time-point of 12 weeks after complete discontinuation (26 or 40 weeks after the first dose reduction, respectively). If full discontinuation of the anti­psychotic treatment was not possible, follow-up was also after 26 or 40 weeks, respectively (i.e. 12 weeks after the originally scheduled time point of full discontinuation). Potential predictors We used the following baseline variables as possible predictors of the post-discontinuation behavioural outcome measures and odds of achieving complete discontinuation: age, sex, living situation ( care centre versus community-based setting), severity of intellectual disability ( diagnosed according to DSM-N-TR criteria into four levels: mild, moderate, severe and pro­found), the presence of comorbid disorders (based on medical files, in accordance with the International Classification of Primary Care criteria for co morbid somatic disorders), use of other psychotropic and anti-epileptic agents, baseline dose of antipsychotics, baseline severity of behavioural symptoms (ABC ratings and ratings of the Clinical Global Impression-Severity scale [CGI-S; range 1-7, ranging from not at all ill to extremely ill]), baseline severity of auto­nomic and extrapyramidal adverse events, and discontinuation schedule Autonomic neroous system-related and extrapyramidal symptoms Antipsychotics-related adverse events may include autonomic nervous system-related symptoms and restlessness, muscle rigidity or abnormal movements ( extra pyramidal symp­toms) which might influence behaviour and achievement of discontinuation. The investigat­ing ID physician assessed autonomic symptoms with the Scale Outcomes Parkinson's disease­Autonomic symptoms (SCOPA-AlIT). It consists of 23 items measuring gastro-intestinal, urinary, cardiovascular, thermoregulatory, pupillomotor and sexual dysfunction into four categories, i.e. absent, mild, moderate or severe (22,23). Extrapyramidal symptoms, i.e. pos­sible signs of akathisia, Parkinsonism and dyskinaesia were recorded by the investigating ID physician into five categories, i.e. absent, minimal, mild, moderate and severe ( scores 0-4). To assess dyskinaesia, we used the Abnormal Involuntary Movement Scale (AIMS). Extrapyrami­dal symptoms scores were computed by the total of akathisia, Parkinsonism and AIMS scores. Statistical analyses We used SPSS 16 for the statistical analyses. We first looked at the proportion of subjects who were able to achieve complete discontinuation of their use of antipsychotics and used Pearson's chi-square tests to investigate differences in proportions of complete discontinuation between those allocated to discontinue in 14 versus 28 weeks. With paired-sample Wilcoxon signed rank tests, we then analysed differences in the behavioural outcome measures between 
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baseline and complete discontinuation or maximum dose reduction ( for those not achieving full discontinuation) and between baseline and follow-up in the group as a whole as well as in subgroups of patients allocated to 14 and 28 weeks discontinuation and subgroups of patients who did and did not achieve full discontinuation. We used Pearson's chi-square (for dichotomous variables), t-tests (for normally distrib­uted continuous variables), or Mann-Whitney tests (for non-normally distributed continu­ous variables) to analyse differences in patients' characteristics between participants and a random selection of those otherwise eligible but not participating patients, between those participants allocated to the 14 weeks and 28 weeks discontinuation schedules, between those who had and had not achieved full discontinuation and between those who showed (very) much worsening and those who showed no or minimal change or (very) much improvement in the behavioural outcome measure CGI-1 at complete discontinuation or maximum dose reduction and follow-up. Finally, first with univariate linear regression and subsequently with multivariate linear regression (using those variables with p<0 .2 in the univariate regression), we investigated patient and medication characteristics, and discontinuation schedule that might predict the ABC and VAS scores at complete discontinuation or maximum dose reduction (including baseline ABC and baseline VAS, respectively, in the regression analyses). The same set of pre­dictor variables was used in a univariate and subsequent multivariate logistic regression to predict the odds of much or very much worsening in behaviour according the CGI-1 and of achieving complete discontinuation. A two-tailed significance level below 0.05 was used to indicate statistical significance. 
Results 
Study participants Enrolment took place from April 2009 till November 2010. Numbers recruited per site were similar (Vanboeijen n=35; 's Heerenloo Apeldoorn n=31; and 's Heerenloo Ermelo n=33). Fig­ure 1 displays the flow of participants through the study. There were no significant differences in patient characteristics (including baseline ABC, severity of intellectual disability, living situ­ation and DDD) of consenting participants and a random selection of those otherwise eligible patients in whom consent had not been provided ( data not shown). Table 1 shows baseline characteristics of the whole sample and of patients allocated to discontinuation in 14 and 28 weeks. Because individuals with relatively high care needs were included, the distribution of the level of intellectual disability was skewed towards more severe intellectual disability. Achievement of discontinuation Overall, complete discontinuation of anti psychotics could be achieved in 43 of the 98 par­ticipants (44%). At follow-up after 12 weeks, 7 of these 43 patients (16.2%) had resumed treatment with antipsychotics; 36 (36.7% of the participants at baseline) were still not taking antipsychotics at follow-up. The proportion of patients who had achieved complete discontinuation tended to be some­what higher in those allocated to discontinuation in 14 versus in those in 28 weeks: 27 of 51 (53.0%) versus 16 of 47 (34.0%); Chi2=3.5, p=0.06. At follow-up, 6 of those 27 completely discontinued in 14 weeks (22%) and 1 of 16 discontinued in 28 weeks (3.8%) had resumed 45 
Figure 1 .  Diagram demonstrating flow of participants through the study 
( ___ E_n_ro_L_m_e_nt __ ) Assessed for eligibility (n=763) 
- - 1;__ 
----'" Ineligible (n=166) , 
Eligible but did not consent (n=497) 
Included in the study 
{N=101) 
( _____ AL_lo.,...c_a_ti_,..o_n __ ) 
- ' -.<..: 
Allocated to discontinuation in 14 weeks 
(n=51) 
Allocated to discontinuation in 28 weeks 
(n=SO) 
• All started with allocated discontinuation 
• Started with allocated discontinuation 
(n=48) 
• 
..J 
• Did not start with allocated discontinua­
tion (n=2; withdrawal before baseline visit) 
( __ F_o_u_ow_-_u_P __ ) 
None lost to follow-up 
Did not complete full discontinuation (n=29; 
because of behavioural worsening) 
Lost to follow-up {n1; patient died because 
of infection) 
Did not complete full discontinuation (n=33; 
because of behavioural worsening) 
( ___ A_n_a_Ly_s_is __ ) 
Analysed (n=51) 46 Analysed (n=47) • Excluded from analysis (n=1; wrongfully included because of bipolar disorder) 
Whole 
sample 
14 weeks dis- 28 weeks discon-
continuation1 tinuation1 
Gender, n (%) 
Male 63 (64%} 30 (59%) 33 (70%} 
Female 35 {36%) 21 {41%) 14 {30%) 
Mean (s.d.) age in years 49.8 (12.4) 50.1 ( 12.3} 48.5 (12.5) 
Living situation, n (%) 
Care centre 72 (74%} 35 (69%} 37 (79%} 
Community setting 26 (26%) 16 (31%} 10 (21%} 
Presence of comorbid somatic disorders, n {%}2 84 {86%) 45 {88%} 39 {83%) 
Presence of comorbid psychiatric disorders, n (%)2 52 {54%) 24 {47%) 28 {60%) 
Autism 30 {31%) 13 {26%) 17 {36%) 
PDDN0S3 16 {16%) 8 {16%) 8 {17%) 
ADHD4 3 {3%) 1 (2%) 2 {4%) 
Mood disorder 4 (4 %} 3 {6%) 1 {2%) 
Miscellaneous 4 {4%) 3 {6%) 1 (2%) 
Severity of intellectual disability, n (%) 
Profound 35 {36%) 18 {35%) 17 {36%) 
Severe 26 {27%) 13 {26%) 13 {28%) 
Moderate 30 {31%) 18 {35%) 12 {26%) 
Mild 7 {7%) 2 (4%) 5 {10%) 
Antipsychotic agent, n (%) 
Pipamperone 64 (65%) 34 {67%) 30 {64%) 
Haloperidol 18 (18%} 10 {20%) 8 (17%) 
Levomepromazi ne 7 {7%) 5 {10%) 2 {4%) 
Pimozide 1 {1%) 1 {2%) 0 {0%) 
Risperidone 15 {15%) 6 {12%) 9 {19%) 
Olanzapine 8 {8%) 5 {10%) 3 {6%) 
Use of other psychotropic agents, n {%) 39 {40%) 19 {37%) 20 {43%) 
Use of anticonvulsants, n (%) 35 {37%) 15 {29%) 20 {43%) 
Mean (s.d.) D0D5 0.56 {0.42) 0.56 {0.49) 0.55 {0.33) 
Mean (s.d.) SCOPA-AUT6 6 (4.2) 6.2 (4.2) 5.8 (4.1) 
Mean (s.d.) EPS7 4.3 {6.9) 4.7(7.7) 3.9 {6.0) Table 1 :  Baseline characteristics of whole sample and of patients allocated to discontinuation in 14 and 28 weeks 
1 No significant between group differences (T-test or Mann-Whitney test for continuous variables and Pearson-Chi square test 
for categorical variables) 
2 According to medical records 
3 PDDNOS=Pervasive developmental disorder not otherwise specified 
4 ADHD=Attention-deficit/hyperactivity disorder 
5 DDD=defined daily dose 
6 SCOPA-ALIT= autonomic symptoms as rated with the Scale Outcomes Parkinson's disease-Autonomic symptoms 
7 EPS=extrapyramidal symptoms as rated by the sum of the scores of akathisia, Parkinsonism and the Abnormal Involuntary 
Movement scale. 47 
treatment with antipsychotics. In patients who did not achieve complete discontinuation, the mean DDD at the time point of maximum dose reduction was 0.38 and 0.32 (this is a reduction of 41 % and of 48% compared with baseline DDD of 0.56 and 0.55,  respectively), of those allocated to discontinu­ation in 14 versus in 28 weeks schedules, respectively. (T test for between groups difference in dose reduction percentage: t= -0.82, p=0.42). At follow-up, the respective DDD of these patients was 0.53 and 0.49 (20% and 15% reduction of the baseline dose; t=0.525, p=0.60). Behavioural outcomes Mean scores of ABC and VAS, mean differences between baseline and at complete discon­tinuation or maximum dose reduction and between baseline and follow-up of these ratings, and the proportion of patients who were very much or much worse (CGI-1 >5) at the time point of complete discontinuation or maximum dose reduction and at follow-up were all similar for participants allocated to discontinuation in 14 versus 28 weeks schedules, and did not differ significantly between the two groups (table 2). However, the proportion of pa­tients who were much or very much improved (CGI-1 <3) at complete discontinuation or maximum dose reduction was significantly higher in those participants allocated to 28 weeks discontinuation compared to those allocated to the 14 weeks discontinuation schedule (Pear­son-Chi square =6.84, p<0.01 ). Table 2 also shows ABC and VAS scores at baseline, at com­plete discontinuation or maximum dose reduction and at follow-up of groups who had and who had not achieved complete discontinuation (irrespective of discontinuation schedule). Similar findings of significantly decreased ratings over time ( data not shown) were seen with regard to mean VAS scores when confining the analyses to those patients whose VAS indi­vidualised target behavioural symptoms fitted to the ABC subscales "irritability" (n=53) and "hyperactivity" ( n=40 ), being the most frequent sub-categories. Autonomic nervous system-related and extrapyramidal symptoms No significant differences were present between patients allocated to discontinuation in 14 weeks and those allocated to discontinuation in 28 weeks with regard to mean SCOPA-AUT ratings and severity of extrapyramidal symptoms at complete discontinuation or maximum dose reduction and follow-up and with regard to mean maximum SCOPA-AUT ratings dur­ing discontinuation and mean differences between baseline and complete discontinuation or maximum dose reduction and baseline/follow-up (data not shown). Table 3 shows mean and maximum scores of extrapyramidal symptoms and of autonomic adverse events (SCOPA-AUT) at baseline, at complete discontinuation or maximum dose re­duction and at follow-up. Compared with baseline, mean scores of autonomic adverse events had decreased significantly at complete discontinuation or maximum dose reduction and follow-up in the whole sample ( data not shown; Z= -5 .0, p<0.01 and Z= -3.12, p<0.01, respec­tively), as well as in those participants who had completed discontinuation (Z= -4.37, p<0.01 and Z= -3.28, p=0.01, respectively) and those who had not (Z= -2.94, p<0.01 ). In patients who showed worsening in behaviour (CGI-1>5) at complete discontinuation or maximum dose reduction, extrapyramidal symptoms scores were significantly higher com­pared with those who showed no or minimal change, or improvement in behaviour at com­plete discontinuation or maximum dose reduction (mean score of 9.8 versus 3.3; Z= -2.20, 48 
p=0.03, mean maximum score during discontinuation of 10.6 versus 3 .3;  Z= -2. 1 6, p=0.03; data not shown) . Predictors of behavioural outcomes and of achievement of complete discontinuation Higher scores of ABC and lower ratings of VAS at complete discontinuation or maximum dose reduction were predicted by higher scores of baseline extrapyramidal symptoms (15=0. 18, p=0.04 and 15= -0.22, p=0.02, respectively); higher ratings of VAS were predicted by the use of anti-epileptic agents at baseline (15=0.22, p=0.03 ) .  We found no differences in  baseline characteristics between groups of  CGI-1> 5 versus CGI-I s 5 (including baseline VAS and DDD). However, mean baseline scores of ABC, SCOPA-AUT and extrapyramidal symptoms scores were significantly higher in the group of CGI-1> 5 versus CGI-I s 5 (73 and 52, Z= -2.23, p=0.03; 9.3 and 5 .5, Z= -2.32, p=0.02; 7.3 and 3 .5, Z= -2.65, p<0.01, respectively) . In a logistic regression, a CGI-I > 5 rating was predicted by higher base­line scores of autonomic symptoms (B=0.22, Exp(B)= 1 .24, p<0.01 ) .  Mean baseline DDD and baseline ABC scores were significantly lower in  participants who had achieved complete discontinuation versus those who had not ( see table 3 ). Also, the odds of achieving complete discontinuation was lower in those with higher baseline ABC scores and in men compared to women. (B= -0.22, Exp(B)=0.98, p=0Ol and B= -0.93, exp(B)=0.39, p=0.05) .  
Discussion The main finding of this study involving a group of individuals with intellectual disabil­ity living in residential care and community living facilities, is that controlled discontinua­tion of antipsychotics prescribed for behavioural symptoms does not lead to worsening in behavioural functioning. Rather, ABC scores, the study's primary outcome measure, overall improved, irrespective of whether patients were actually able to achieve full discontinuation or not. Complete discontinuation appeared to be possible in almost half of the patients and most of these were still not using anti psychotics at follow-up, three months later. In patients who did not achieve full discontinuation, still a significant dose reduction ( of 45% on average) could be reached; however, most of this dose reduction was no longer maintained at follow-up three months later. Only a minority of patients ( 13%) demonstrated significant behavioural worsening according to one of the secondary outcome measures, a global scale of improve­ment, mostly in patients who continued to use antipsychotics. Surprisingly, mean severity of an individual target behavioural symptom as measured with the VAS, a secondary outcome measure, showed a different pattern. In general, mean ABC scores showed improvement whereas mean VAS scores showed worsening in behavioural func­tioning. The discrepancy in outcomes between both ratings is most likely due to the different nature of the two instruments. The ABC is a standardised, validated scale and is likely to be less sensitive to a subjective view than the VAS, measuring severity of a behavioural symptom as perceived and rated by the caregiver. Perceptions may have been influenced by believes of worsening in behaviour of the participant following dose lowering of the anti psychotic drug in staff and caregivers ( 13 ) .  Also, other studies have shown the influence of caregivers and staff on behaviour and on psychotropic drug use in patients with intellectual disabilities (24-26). Therefore, the influence of staff related factors on the behavioural outcomes in our study should be considered in future studies. 
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Baseline Time point of Follow-up Test statistics1 Test statistics1 
complete dis- for difference base- for difference 
continuation or line/maximum baseline/follow-up 
maximum dose dose reduction 
reduction 
Total sample (n=98) 
Mean (s.d.) ABC2 56 (27) 50 (35) 44 (33) Z= -1.92, p=0.06 Z= -3.24, p<0.01 
Mean (s.d.) VAS3 6.4 (1 .4) 5.4 (1.9) 6.0 (1.6) Z= -4.50, p<0.01 Z= -2.02, p=0.04 
Changes accord-
ing to 
CGI-!4, n (%) 
• (Very) much im- 6 (6%) 16 (17%) 
proved5 
• No or minimal 79 (81%) 75 (76%) 
change6 
• (Very) much 13 (13%) 7 (7.2%) 
worse7 
Patients allocated 
to discontinuation 
in 14 weeks (na51) 
Mean (s.d.) ABC2 53 (28)# 47 (33)# 47 (32)# Z= -1.73, p-0.08 z.,. -1.29, p-0.20 
Mean (s.d.) VAS3 6.3 (1.4)# 5.4 (1.9)# 5.8 (1.  7)# z ... -2 .80, p<0.01 z- -1.83, p-0.06 
Changes accord-
ing to 
CGI-!4, n (%) 
• (Very) much im- 0 (0%)5 7 (14%) 
proved5 
• No or minimal 46 (90%) 39 (76%) 
change6 
• (Very) much 5 ( 10%) 5 (10%) 
worse7 
Patients allocated 
to discontinuation 
in 28 weeks (n=47) 
Mean (s.d.) ABC2 59 (28)# 54 (38)# 42 (35)# Z= -0.96, p=0.34 Z= -3.90, p<0.01 
Mean (s.d.) VAS3 6.4 (1 .4)# 5.3 (1.9)# 6.2 (1.5)# Z= -3 .40, p<0.01 Z= -0.96, p=0.34 
Changes accord-
ing to 
CGI-!4, n (%) 
• (Very) much im- 6 (13%)5 9 (20%) 
proved5 
• No or minimal 33 (69%) 39 (76%) 
change6 
• (Very) much 8 (18%) 2 (4%) 
worse7 
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Baseline Time point of Follow-up Test statistics1 Test statistics1 
complete dis- for difference base- for difference 
continuation or line/maximum baseline/follow-up 
maximum dose dose reduction 
reduction 
Patients who had 
achieved complete 
discontinuation 
{n=43)8 
Mean (s.d.) ABC2 47 (27) 32 {28) 37 {29) Z= -3.35, p<0.01 Z= -2.21, p=0.03 
Mean (s.d.) VAS3 6.4 {1 .4) 6.5 {1.4) 6.5 {1 .4) Z= - 0.30, p=0.76 Z= -0.30, p=0.76 
Changes accord-
ing to 
CGI-14, n (%) 
• (Very) much 6 {14%)" 13 {31%) 
improved5 
• No or minimal 35 {83%) 27 {64%) 
change6 
• (Very) much 1 {2%)" 2 {5%) 
worse7 
Patients who had 
not achieved com-
plete discontinu-
ation8 
(n=55) 
Mean (s.d.) ABC2 62 {27) 64 {34) 50 (36) z ... -0.60, p-0.55 z ... -2.42, p=0.03 
Mean (s.d.) VAS3 6.4 (1.4) 4.5 (1.8) 5.8 {1.6) z ... -5.33, p<0.01 z- -2.23, p ... Q.03 
Changes accord-
i ng to 
CGI-14, n {%) 
• (Very) much 0 {0%)" 3 {5%) 
improved5 
• No or minimal 44 {79%) 49 {88%) 
change6 
• (Very) much 12 {21%)" 4 {7%) 
worse7 Table 2: Mean scores at baseline, time point of maximum dose reduction & follow-up for primary and secondary outcome measures for total sample, for patients allocated to the two discontinua-tion schedules and for patients who had and had not achieved complete discontinuation. 
1 Wilcoxon test for paired samples. 
2 ABC=Aberrant Behaviour Checklist; 
1 VAS=Visual Analogue Scale for severity of individual target behaviour. 
4 CGI-1 = Clinical Global Impression-Improvement scale 
5 CGI-l>5 
6 CGI-I 3, 4 or 5 or CGI-1 not available 
7 CGI-k3 
8 Irrespective of allocation to discontinuation schedule 
• No significant difference between groups discontinued in 14 versus in 28 weeks according to Mann-Whitney test 
s Significant difference between groups discontinued in 14 versus in 28 weeks according to Pearson Chi-Square (p<0.05). 
"Significant difference between groups of complete versus not complete discontinuation according to Pearson Chi-Square 
(p<0.05). 51 
Discontinuation completed Discontinuation not completed 
n-43 n ... 55 
Gender: male/female 22 ;21· 41 /14· 
Baseline dose1 0.47' 0.62· 
Baseline ABC2 46.6. 63.6. 
Extrapyramidal symptoms3 
Baseline 2.8· 5.o· 
Time point of maximum dose reduction 2.8 5.1 
Follow-up 3.0 4.7 
Maximum 5.2 6.4 
Autonomic nervous system-related symptoms4 
Baseline 6.0 6.0 
Time point of maximum dose reduction 3.0 3.8 
Follow-up 3.6 4.9 
Maximum 9.0 9.2 Table 3: Characteristics of participants who had and had not completed discontinuation 
• = p<0.05 for between-group differences (according to Pearson-Chi square for categorical 
and Mann-Whitney test for continuous variables) 
1 Defined Daily Dose 
2 ABC = Aberrant Behaviour Checklist 
3 As rated by the sum of the scores of akathisia, Parkinson ism and the Abnormal Involuntary 
Movement scale. 
4 As rated with the Scale Outcomes Parkinson's disease-Autonomic symptoms 
5 Average number of changes in physical health per visit 
6 Average number of changes in environmental factors per visit To our knowledge, the present study has been the first to investigate discontinuation in two different time schedules. The results of both discontinuation schedules were remarkably similar, both with regard to the proportion of participants who achieved complete discontinu­ation, and with regard to the behavioural outcomes. Therefore, it is not necessary to taper off anti psychotics in patients with intellectual disability in a too prolonged period of time. Of note, we identified a number of factors associated with higher odds of complete dis­continuation: female gender, lower baseline behavioural problems and lower baseline dosage. Furthermore, more severe behavioural, autonomic and extrapyramidal symptoms at baseline were associated with worsening in behavioural functioning as measured with the ABC and as­sessed by the investigator according to CGI-1 at the time point of maximum dose reduction. Moreover, participants who did not achieve complete discontinuation used higher baseline dosage, had higher baseline scores of ABC and higher ratings of extrapyramidal symptoms at baseline and after maximum dose reduction compared with participants who discontinued their use of antipsychotics. This suggests that autonomic and extrapyramidal side effects of 
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antipsychotics may be an underlying factor for behavioural symptoms in patients with intel­lectual disability Most of the existing studies directed at discontinuing long-term used anti psychotics for be­havioural indications in patients with intellectual disability had methodological limitations. All but one (15) were uncontrolled studies, some included small samples (12, 15) or were ret­rospective chart studies (16,27,28). Still, by and large the results of our study are in line with earlier studies, that had shown full discontinuation could be successfully achieved in 33-60% (12, 15, 16,27,28). In the smaller scale controlled study of Ahmed et al (2000)(15), a third of the 36 participants achieved full withdrawal, and drug reduction was not associated with in­creased maladaptive behaviour either. A particular strength of our study has been the good representativeness of the study sam­ple: there were no differences with regard to patient and medication characteristics from the study participants compared with a random sample of otherwise eligible participants in whom consent could not be obtained. With regard to generalizability, recruitment for the study came from three care providers that together represent 7% of residents living in care settings for per­sons with intellectual disability with relatively high care needs in the Netherlands. Limitations Probably the main shortcoming in this study has been the missing of a control group in which sham discontinuation could have taken place. Like others (29) we came across multi­ple difficulties regarding participating centres, commitment for the study design, funding and recruitment of participants. It should also be acknowledged that raters could not be blinded with regard to the allocated discontinuation time frame. For assessment of autonomic dys­function we had to rely on a scale developed for patients with Parkinson's disease, that had not been validated for patients with intellectual disability. Also, assessment of extrapyramidal symptoms may have been hampered by the intellectual disability since participants sometimes were uncooperative. Finally, we could not prevent changes in environment such as groups and staff rearrange­ments in the study settings during the trial period. However, changes in environmental circum­stances were of no influence on completion or non-completion of antipsychotics" discontinu­ation. 
Conclusions, clinical and research implications In conclusion, the results of this study should encourage and reassure clinicians caring for persons with intellectual disability to try and taper off antipsychotics prescribed for behav­ioural symptoms in their patients. Discontinuation, or at least dose reduction may well lead to improvements in patients' behaviour. Also, results highlight there is no need for tapering off these agents slowly; withdrawal can be performed by dose reductions every two weeks in a time of 3-4 months. Future studies are warranted that use a blinded placebo-controlled discontinuation design, and seek for shorter discontinuation schedules more in line with pharmacokinetic and phar­macodynamic medication properties. Also, the possibility of antipsychotics' autonomic and extrapyramidal side effects contributing at least partially in the maintenance of behavioural symptoms is an intriguing area for future studies. 
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Chapter 4 
Determinants of physical health parameters in 
individuals with intellectual disabi lity who use 
long-term antipsychotics 
Gerda de Kuijper, Hans Mulder, Heleen Evenhuis, Frans Scholte t, Frank Visser, 
Pieter J. Hoekstra 
The study described in this chapter has been accepted for publication in Research in Devel­opmental Disabilities (2013). 59 
GO 
Abstract Individuals with intellectual disability frequently use antipsychotics for many years. This may have detrimental health effects, including neurological symptoms and metabolic and hormonal dysregulation, the latter possibly affecting bone metabolism. There is large variability in the degree in which antipsychotic agents lead to these health problems. In the current study we investigated potential determinants of physical symptoms and biological parameters known to be associated with use of antipsychotics in a convenience sample of 99 individuals with intellectual disability who had used antipsychotics for more than one year for behavioral symptoms. We focused on extrapyramidal symptoms; on over­weight and presence of components of the metabolic syndrome; and on elevated plasma pro­lactin and bone turnover parameters. As predictor variables, we used patient ( sex, age, genetic polymorphisms, and severity of intellectual disability) and medication use (type and dosage) characteristics. We found extrapyramidal symptoms to be present in 53%, overweight or obesity in 46%, and the metabolic syndrome in 11 % of participants. Hyperprolactineaemia and one or more elevated bone turnover markers were present in 17% and 25%, respectively. Higher age and more severe intellectual disability were associated with dyskinesia and a higher dosage of the antipsychotic drug was associated with parkinsonism. Less severe intellectual disability was related to higher body mass index. Use of atypical antipsychotics was associated with higher diastolic blood pressure and elevated fasting glucose. Clinicians who prescribe antipsychotics in individuals with intellectual disability should carefully balance the potential benefits of prolonged treatment against the risk of health haz­ards associated with the use of antipsychotics. 
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Introduction 
Antipsychotics are frequently prescribed drugs in individuals with intellectual disability 
that are typically used for many years, and often outside their licensed indications (i.e., not for 
psychotic disorders, but often for alleviating behaviour problems); (1-4). In a population of 
individuals (N = 2373) living in residential facilities, we found a prevalence of antipsychotic 
use of 32.2% ( n = 763 ). Most of these 763 persons had used anti psychotics for decades. Dura­
tion of use of antipsychotics was in 2% less than 1 year, in 12% 1-5 years, in 8% 5-10 years, 
and in 78% more than ten years (4). 
The long-term use of antipsychotics may lead to neurological side effects, affecting the 
extrapyramidal system (5,6). Extrapyramidal symptoms may include tardive akathisia, parkin­
sonism, and tardive dyskinesia and may lead to feelings of distress and secondary morbidity 
such as muscle aching and weakness. Other possible antipsychotic-induced long-term effects 
are metabolic symptoms such as weight gain, glucose dysregulation, dyslipidaemia, and in­
creased risk for metabolic syndrome ( comprising the presence of at least three of the five 
components: excess in abdominal fat, hypertriglicydaemia, hyperglycaemia, too low serum 
high-density-lipoproteins [HDL), and hypertension); (7-9). Furthermore, use of antipsychotics 
may lead to hormonal dysregulations, most notably an increase in the lactotrophic hormone 
prolactin and subsequently a decrease in sex hormone levels. The latter may result in disturbed 
bone metabolism, calcium bone loss, low bone density, and increased risk for osteoporosis 
(9, 10). 
There is, however, large variability in the degree in which antipsychotic agents lead to detri­
mental health effects. First of all, the type of anti psychotic is an important factor. The extent to 
which different antipsychotics cause side effects varies considerably, depending on dopamine 
D2 and D3, serotonin 5-hydroxytryptamine 2 C (5-HT2C), and histamine Hl  receptor affinity. 
Use of atypical antipsychotics, which have more serotonin 5-hydroxytryptamine 2C (5-HT2C) 
and histamine H 1 receptor affinity, is associated with less risk of tardive dyskinesia ( 11 , 12) but 
with higher risk of weight gain and metabolic dysregulation as compared with use of typical 
antipsychotics (7,8, 13, 14). Furthermore, especially the atypical antipsychotics (amisulpiride, 
risperidone and paliperidone) are most dearly associated with prolonged elevated levels of 
prolactin (15, 16). 
Although less well studied, there is also some indication for interindividual differences 
in susceptibility to health hazards associated with antipsychotics. This may in part be geneti­
cally based (17). For example, studies in patients with schizophrenia have shown that a single 
nucleotide polymorphism (SNP) of the dopamine D2 receptor gene rs1800497 (presence of 
the A allele); (18,19), and of the dopamine D3 receptor gene SNP rs6280 (also presence of the 
A allele); (20-22) were associated with increased risk of tardive dyskinesia. Also, carriers of 
the rs1800497 (TaqlA) A-allele of the dopamine D2 receptor gene, may be more at risk for an­
tipsychotic induced prolactin elevation because of lower D2 receptor density in the striatum 
(23,24). Furthermore, a polymorphism of the X-linked 5-HT2C serotonin receptor promoter gene 
rs3813929 (i.e., the absence of the T allele) may increase the risk for weight gain through use 
of anti psychotics (25-27). Finally, a relationship has been found between presence of the in­
tragenic 5-HT2C serotonin receptor gene SNP rs1414334 C allele and presence of the metabolic 
syndrome in adult patients using antipsychotic medication (28,29). 
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Individuals with intellectual disability may be especially vulnerable to the physically harm­ful side effects of anti psychotics ( 6). However, in non-psychotic individuals with intellectual disability, who use antipsychotics on an off-label base, there is a scarcity of studies into pa­tient and medication characteristics that may be related to health hazards associated with (long-term) use of these agents. In the current study we therefore systematically investigated determinants of physical symptoms and biochemical parameters, known to be associated with long-term use of anti psychotics, in a sample of individuals with intellectual disability who had used antipsychotics on an off-label base for more than one year. We focused on different types of extrapyramidal symptoms, on overweight and presence of components of the metabolic syndrome, and on elevated plasma prolactin and bone turnover parameters. 
Methods and Procedures 
Design, settings, and participants The present analyses used the baseline data of the convenience sample of a multicentre, parallel-group study conducted in three care settings in the Netherlands (Vanboeijen Assen, 's Heerenloo Apeldoom, and 's Heerenloo Ermelo ), comparing controlled discontinuation of long-term used anti-psychotic agents because of challenging behaviour (30). The settings included both congregated care centres and smaller scale community centres. In total 99 individuals with intellectual disability participated in the study. This sample was recruited from the 763 individuals on anti psychotics identified in a previous study, of whom 7 8% had used anti psychotics for more than 10 years ( 4). All participants lived in residential fa­cilities and received specialist health care according to the Dutch General Act on Special Medi­cal Expenses; this included patients with relatively high care needs. The study had been ap­proved by the Medical Ethical Committee of the University Medical Centre Groningen (METc 2008.232), the Netherlands. Legal representatives had provided written and verbal informed consent, along with the participant's assent if applicable. The age of participants was between 15 and 66 years; we excluded children and elderly because of possible age-specific physiological characteristics as compared to adolescents and adults, which may otherwise have confounded the study. Participants had to fulfil criteria for mental retardation of the Diagnostic and Statistical Manual of Mental Disorders fourth edition, text revision (DSM-IV-TR). Participants used one or more of the six most frequently prescribed antipsychotics (haloperidol, levomepromazine [known as metotrimeprazine in the USA and Canada] ,  olanzapine, pimozide, pipamperone, or risperidone) for behavioral symp­toms for more than one year. Because the aim of the original study (30) was to investigate be­havioural and physical effects of off-label used antipsychotics e.g., for challenging behaviour, we excluded participants with a history of schizophrenia, bipolar disorder, or affective psy­chosis. We did not exclude participants affected by non-psychotic mental disorders and those who used additional medication (including psychotropic drugs), in line with a naturalistic study nature; non-psychotic mental disorders and polypharmacy (i.e., use of c?: 5 drugs) were frequently present in the study population (37% and 38%, respectively). Of the 99 participants, 65 used pipamperone, 18 haloperidol, 7 levomepromazine, 1 pimozide, 15 risperidone, and 8 olanzapine. Three participants had Down syndrome. None 64 
of the participants had renal failure, parathyroid dysfunction, vitamin D deficit, alcoholism, or malnutrition. 
Procedures In all participants current medication usage was recorded from pharmaceutical records, a physical examination was performed, and fasting blood was sampled (between 8 and 10 AM). Laboratory tests included renal and thyroid function, calcium, prolactin, triglycerides, high density lipoprotein (HDL), glucose, amino-propeptide type I collagen (PINP), and C­telopeptide type I collagen (CDC). PINP is a marker of collagenous bone formation and CDC is as a collagenous bone degradation product a marker of bone resorption (31). Both are sensi­tive and specific parameters of bone turnover (31-33). We also collected DNA from blood and performed genotypings of the dopamine D2 receptor gene SNP rs1800497 and D3 rs6280 and of the serotonin HTR2C receptor gene SNPs rs3813929 and rs 1414334. Physical examination took place by the investigating physician for people with intellectual disabilities and consisted of measurement of waist circumference, weight and height, systolic and diastolic blood pressure, and an assessment of the presence and severity of extrapyrami­dal symptoms. Waist circumference was measured between iliac crest and lower rib cartilage. When participants were not able to stand, height was measured supine or in case of skeletal or muscular deformities in lateral position following a crooked shape. With a rating scale based on a questionnaire developed by McGuire et al. (34), we as­sessed participant's use of alcohol, diet, mobility, physical activities, and exercises. For physi­cal activities and exercises we used the questions from Section C "Weight and Exercises" of the McGuires' questionnaire, which included questions regarding daily physical activities, fre­quency and intensity of physical exercises, and of daily household activities (ratings 0-30). The rating scale was completed by the investigating physician, based on information of the primary caregiver. Presence and level of intellectual disability (profound, severe, moderate, and mild) were taken from the patients' medical records. Assessment of intelligence had always been done by registered Mental Health psychologists with regularly used instruments in the Netherlands. Medical files were also used to collect information regarding the possible presence of Down syndrome and mood disorders, and of possible presence of a number of somatic problems i.e., renal failure, intestinal disorders, thyroid, and parathyroid dysfunction. 
Assessment of antipsychotic-related health problems Extrapyramidal symptoms We distinguished between three different kinds of extrapyramidal symptoms i.e., akathisia, parkinsonism, and dyskinaesia. Akathisia and parkinsonism were classified into five categories: absent, minimal, mild, moderate and severe ( scores 0 through 4 ); we dichotomized patients into absent (score 0) versus present akathisia and parkinsonism (score 1 or higher). To assess dyskinaesia, we used the Abnormal Involuntary Movement Scale (AIMS) (possible range of 0-28; we excluded the questions regarding global judgement and dental status). 65 
Parameters of the metabolic syndrome and overweight Components of the metabolic syndrome were defined according to the National Choles­terol Education Program Adult Treatment Panel III (NCEP-ATPIII) criteria and included waist circumference for men > 102 cm and women > 88 cm, systolic blood pressure � 130 mm Hg and diastolic � 85 mm Hg or use of antihypertensive drugs, serum fasting glucose � 6.1 mmolfl or use of antidiabetic drugs (i.e., hyperglycaemia) , triglycerides � 1 .7 mmol/1 and HDL in men< 1.0 mmol/1 and HDL in women< 1.3 mmolfl or use of antidyslipidaemic drugs (i.e. dyslipidaemia). Full metabolic syndrome was present when a patient fulfilled at least three components. The presence of overweight, (including obesity) was defined as Body Mass Index (BMI) � 25 kg/m2 • Elevated plasma levels of prolactin Reference values for plasma levels of prolactin were <300 mU/1 in men and <500 mU/1 in women. Hyperprolactinaemia was defined as plasma prolactin level >1000 mU/1 (35). Abnormal levels of bone turnover We used bone resorption marker crx and bone formation marker PINP in blood to assess bone metabolism. Bone markers have been shown to be associated with prolonged elevated prolactin levels in individuals who chronically use antipsychotics (36) and with bone loss and fracture risk (31,37). Z-scores, indicating the standardized difference with the mean level were used to define reference values of plasma levels of crx and PINP; values of Z-scores < -1.96 and >+ 1.96 were used as cut-off points. Potential determinants of the various antipsychotic-related health problems The choice of determinants was based on previous studies in individuals with intellec­tual disability with mental illness and psychotropic drug use ( 10-12,38 ), on population based studies in individuals with intellectual disability (39-42), on studies in non-intellectual disa­bled individuals with chronic use of anti-epileptic drugs ( 43-45), and on studies in non-intel­lectually disabled individuals with mental illness and psychotropic drug use ( 46,47). Extrapyramidal symptoms Age, sex, severity of intellectual disability, polymorphisms of dopamine D2 receptor gene rs1800497 (presence of an A-allele) and of D3 receptor gene rs6280 (also presence of an A-al­lele), type (typical [pipamperone, haloperidol, levomepromazine and pimozide] versus atypi­cal [ risperidone and olanzapine]) anti psychotics, and dosage of the anti psychotic drug were used as predictors for the presence and severity of the three types of extrapyramidal symptoms. As a uniform measurement for dosage of the various antipsychotic agents, we used Defined Daily Dose (DDD) in accordance with the Anatomical Therapeutic Chemical/Defined Daily Dose index of the World Health Organisation Collaboration Centre for Drugs ( 48). Metabolic symptoms Age, sex, severity of intellectual disability, and type and dosage of the antipsychotic drug were used as predictor variables for the presence of overweight and of components of the meta-
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bolic syndrome, BMI, waist circumference, systolic and diastolic blood pressure, and plasma 
levels of HDL, triglycerides and glucose. Moreover, polymorphisms of serotonin HTR2C receptor 
gene rs3813929 (presence of a C-allele) and rs1414334 (presence of a T-allele) were used as 
variables to predict presence of overweight, dyslipidaemia and hyperglycaemia, BMI, waist cir­
cumference, and plasma levels of HDL, triglycerides and glucose. Furthermore, we used level of 
physical activities and use of valproic acid as variables to predict BMI and waist circumference. Prolactin plasma levels 
Age, sex, severity of intellectual disability, a polymorphism of Dopamine D2 receptor 
gene rs 1800497 (presence of an A-allele), kind of antipsychotic drug and dosage were used as 
predictors of prolactin plasma levels. Parameters of bone turnover 
We used age, sex, severity of intellectual disability, type and dosage of the antipsychot­
ic drug, level of physical activities, mobility, smoking, the presence of mood disorders, and 
use of progestagens or oestrogens/progestagens (in women), valproic acid, thyroid hormone, 
biphosphonates ( as treatment for osteoporosis), Selective Serotonin Re-uptake Inhibitors 
(SSRI's) and Tricyclic Antidepressant drugs (TCA's) as potential predictors for CIX and PINP 
plasma levels. 
Statistical analyses 
We used SPSS 20 for statistical analyses. For dichotomous variables we used binary logis­
tic and for continuous variables we used linear regression analyses. First, with univariate re­
gression analyses we investigated participants' and medication characteristics as variables that 
might be associated with the various outcome measures, as listed under 2.4. Variables with an 
alpha level of 0.2 in the univariate regression analyses were subsequently used as potential de­
terminants in multivariate regression analyses ( 49). A two-tailed significance level s 0.05 was 
used to indicate statistical significance. We did not apply Bonferroni correction, to avoid the 
risk of false negative results given the modest study power. 
Results 
Participants 
Table 1 shows participants' characteristics and mean dosage of typical and atypical anti p­
sychotic drugs. We did not collect data on ethnicity but the vast majority of participants was 
Caucasian. All participants had sufficient food intake, all had daily sunlight exposure, and 16 
used alcohol ( once per month to twice per week). Those using alcohol this infrequently were 
included in the analyses. Frequency and magnitude of antipsychotic-related health problems 
Table 2 shows the frequency and mean scores of extrapyramidal symptoms, frequency of 
overweight or obesity, mean BMI, frequency of ( components of) the metabolic syndrome, and 
presence of elevated levels of prolactin and CIX and PINP. Fifty-three participants (53%) pre­
sented with one or more of the three extrapyramidal symptoms (mean total score 6.4, range 
0-36). There were no participants with CIX and PINP Z scores below the clinical cut-off value. 
67 
Sex, n (%) 
Male 64 (65%) 
Female 35 (35%) 
Age, M (SD) in years 49.8 (12.4) 
Living situation 
Congregated care centre 73 (74%) 
Community care centre 28 (26%) 
Severity of intellectual disability, n (%) 
Profound (level 1) 35 (36%) 
Severe ( level 2) 26 (27%) 
Moderate (level 3) 30 (30%) 
Mild (level 4) 7 (7%) 
Level of physical activities1, M (SD) 7.1 (4.1) 
Genotypes, n ( %) 
Dopamine D2 receptor rs1800497: G/G 59 (60%) 
G/A 38 (38%) 
A/A 2 (2%) 
Dopamine D3 receptor rs6280: A/A 49 (50%) 
A/G 42 (42%) 
G/G 8 (8%) 
Serotonin HTR2C receptor rs1414334: G/G 26 (27%) 
C/G 10 (10%) 
C 50 (50%) 
G 13 (13%) 
Serotonin HTR2C receptor rs3813929: C/C 29 (30%) 
C/T 9 (9%) 
C 51 (51%) 
T 10 (10%) 
Dosage of antipsychotic agent, M (SD) in DDD 0.56 {0.42) 
Typical 0.50 (0.37) 
Atypical2 0.77 {0.51) 
Medication use, n (%) 
Atypical antipsychotic2 22 (22%) 
Hormonal contraceptives (in females only) 
-progestagens 5 (14%) 
-oestrogens & progestagens 5 (14%) 
Biphosphonates 2 (2%) 
Valproic acid 23 {23%) 
Thyroid hormone 7 (7%) 
SSRI 5 (5%) 
TCA 2 (2%) 
Oral corticosteroids>3mnd 0 (0%) 
Other patient characteristics 
Presence of a mood disorder 4 {4%) 
Smoking 16 (16%) 
Mobility: largely dependent on wheel chair 6 {6%) Table 1: Participants' ( n=99) and medication characteristics 
1 According to a questionnaire measuring daily physical activities and physical exercises (rating 0-30). 
2 Olanzapine and risperidone 
s.d.= standard deviation; BMI=Body Mass Index; ODD= Defined Daily Dose; HTR2C=hydroxytryptamine 2C; SSRI=Selective 
Serotonin Receptor Inhibitor; TCA=Tricyclic Antidepressant 
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Presence and severity of extrapyramidal symptoms, n (%); 
M (sd)1 
Akathisia1 22 {22%); 1.7 {0.8) 
Parkinsonism1 20 {20%); 1.6 (0.8) 
Dyskinesia1 38 {38%); 7 .1 (5.7) 
One or more extrapyramidal symptoms 53 {53%) 
Presence of overweight or obesity (BMI2 .!: 25), n {%); M (S0) 2 45 (46%); 30.1 (4.8) 
Presence of (components of} the metabolic syndrome3, n (%) 
Waist circumference >cut-off 38 {38%) 
Blood pressure .!: cut-off 26 {26%) 
Serum triglycerides .!: cut-off 20 (20%) 
Serum High Density Lipoproteins < cut-off 21 {21%) 
Fasting serum glucose � cut-off 10 {10%) 
Presence of the metabolic syndrome 11 (11%) 
Presence of prolactin above clinical cut-off4, n {%) 63 {64%)) 
Presence of hyperprolactinaemia5, n {%) 17 (17%) 
Presence of bone turnover markers above 97.Sth percentile6, n {%) 
CTX 25 {25%) 
PINP 21 {21%) 
Both CTX and PINP 17 (17%) Table 2: Presence of antipsychotics-related health problems in 99 individuals with intellectual disability who have used long-term antipsychotic medication 
1 Presence of Akathisia and Parkinsonism defined as scores 2:l (rating 0-4) and dyskinaesia as score2:2 on the Abnormal Invol­
untary Movement Scale (rating 0-28; we excluded the questions regarding global judgement and dental status). Mean scores are 
of those participants with scores of extrapyramidal symptoms above cut-off. 
2Mean scores of those participants who are overweight or obese. 
1 According the National Cholesterol Education Program Adult Treatment Panel III (NCEP-ATPIII) criteria: including waist 
circumference for men > 102 cm and women > 88 cm, systolic blood pressure 2: 130 mm Hg and diastolic 2: 85 mm Hg or use of 
antihypertensive drugs, serum fasting glucose 2: 6 . 1  mmol/1 or use of antidiabetic drugs (i.e., hyperglycaemia) , triglycerides 2: 1 .  7 
mmol/1 and HDL in men< 1 .0 mmolfl and HDL in women< 1 .3 mmol/1 or use of antidyslipidaemic drugs (i.e. dyslipidaemia). 
Full metabolic syndrome is present when a patient fulfils at least three components. 
4> 300 mU/1 in men and > 500 mU/1 in women 
5> 1000 mU/1 
<> Based on Z-score >+ 1 .96 
BM!= Body Mass Index; CIX=C-telopeptide type I collagen, PINP=Amino-propeptide type I collagen Detenninants of the various antipsychotic-related health problems Variables which were associated at p s 0.2 in univariate regression analyses were used in multivariate analyses as possible determinants for the different outcome measurements. Regarding the odds for presence of akathisia, parkinsonism, and tardive dyskinesia possible determinants were higher age, male sex, more severe intell ectual disability, use of a typical antipsychotic agent, higher dosage, and the presence of dopamine D2 receptor gene rs1800497 A-alelle and dopamine D3 receptor gene rs6280 A-allele. With regard to severity of akathisia possible determinants were higher age, male sex, more severe intellectual disability, and use 
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Dependent variable Independent Correlation coefficient, 95% CI1,2 
variable 
Presence of extrapyramidal symptoms1 Age b* = 0.05; Exp b = 1.05, CI [0.23, 1.77] * 
- Dyskinesia3 Severity of ID4 b* = -0.75; Exp b = 0.47, CI [0.28, 0.80] ** 
Severity of extrapyramidal symptoms2 
- Parkinsonism5 Dosage b* = 0.21; b • 0.36, CI [0.02, 0.70] * 
- Dyskinesia3 Age b* = 0.24; b = 0.10, CI [0.02-0.18] * 
Severity of ID4 b* = -0.22; b = -1.09, a [-2.09, -0.09] * 
Presence of overweight1•6 Severity of ID4 b* = 0.69; Exp b = 2.00, CI [1.23, 3.17] ** 
Body Mass Index2 Severity of ID4 b* - 0.33; b - 1.90, a [0.78, 3.03] *** 
Waist circumference2 Severity of ID4 b* = 0.29; b = 3.62, CI [1.10, 6.14] ** 
Triglyceride plasma level2 Age b* = 0.22; b = 0.01, a [0.00-0.02] * 
HDL plasma level2 Female sex b* = 0.20; b .. 0.16, CI [0.01-0.31] * 
Diastolic blood pressure2 Age b* • 0.24; b • 0.18, CI [0.03-0.33] * 
Use of atypical AP7 b* .. 0.36; b - 8.10, CI [3.90-12.61] *** 
Components of the metabolic syndrome1·8 
Waist circumference > cut off (males>102 cm; Female sex b* = 1.54; Exp b = 0.21, a [0.08, 0.55] ***  
females >88cm) Severity of ID4 b* = 0.57; Exp b = 1.77, CI [1.09, 2.86] * 
Blood pressure.:? cut off (systolic blood pressure .:? Higher age b* = 0.07; Exp b = 1.08, CI [1.02, 1.13] ** 
130 mm Hg and diastolic .:? 85 mm Hg or use of Use of atypical AP7 b* = 1.97; Exp b = 0.14, CI [0.04, 0.49] ** 
antihypertensive drugs 
Fasting plasma glucose .:? cut off (.:? 6.1 mmol/l or Use of atypical AP6 b* = 1.72; Exp b = 0.18, CI [0.04, 0.74] * 
use of antidiabetic drugs (i.e., hyperglycaemia) 
Prolactin plasma level2 Female sex b* '"' 0.24; Exp b • 321, CI [66.2, 576] * 
Use of risperidone b* = 0.33 ; Exp b ... 601, a [268, 934] ***  
CTX plasma level2 Use of valproic acid b* - -0.22; Exp b - -102, a [-194,-9.50] * 
PINP plasma level2 Use of valproic acid b* - -0.30; Exp b - -19.6, a [-32.7,-6.46] ** Table 3: Significantly associated patient and medication characteristics with antipsychotic-related health parameters in multivariate regression analyses9 
AIMS= Abnormal Involuntary Movement Scale; ID= Intellectual Disability; HDL=High Density Lipoproteins; AP=antipsychotics; 
CIX=C-telopeptide type I collagen; PINP=amino propeptide typel collagen 
1 Logistic regression analyses; standardized b* and Exp b correlation coefficient, 95% Confidence Interval (CI) 
2 Linear regression analyses; standardized b* and unstandardized correlation coefficient b, 95% CI 
1 As assessed by the AIMS (range 0-28; questions regarding global judgement and dental status were excluded). Presence is 
defined as rating ;;i,, 2 
� Analysed as continuous variable; less severity is higher rated 
s Presence is defined as rating � 1 ( range0-4) 
6 Body Mass Index;;i::25 
7 Atypical anti psychotics ( e.g. risperidon, olanzapine) are agents with less dopamine D2 receptor blocking properties and more 
affinity for serotonin 5 hydroxytryptamine 2C receptors and histamine H l  receptors than have typical antipsychotics (pipam­
perone, haloperidol, levomepromazine and pimozide) 
8 According the National Cholesterol Education Program Adult Treatment Panel III (NCEP-ATPIII) criteria 9 Selection of independent variables was based at variables associated at p<0.2 in univariate regression analyses 
*p s .05, * *p s .01, * * *p s .001 
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of a typical antipsychotic agent; for severity of parkinsonism: higher dosage and presence of 
the dopamine D2 receptor gene rs1800497 A-alelle; for severity of tardive dyskinesia: higher age, 
more severe intellectual disability, use of a typical antipsychotic, and lower dosage. 
Regarding the odds for the presence of the various components of the metabolic syndrome 
possible determinants were for the presence of waist circumference > cut-off: female sex and 
less severe intellectual disability; for the presence of blood pressure c::: cut-off: higher age and 
use of an atypical anti psychotic agent; for the presence of triglycerides c::: cut-off: higher age; for 
the presence of HDL< cut-off: female sex; for the presence of glucose c::: cut-off: less severe intel­
lectual disability and use of an atypical antipsychotic; for the presence of overweight: lower age 
and less severe intellectual disability. 
Regarding higher values of metabolic indices possible determinants were for waist circum­
ference: less severity of intellectual disability; for BMI: lower age, female sex, less severe intel­
lectual disability, and use of an atypical antipsychotic; for diastolic blood pressure: higher age 
and use of an atypical antipsychotic; for plasma triglycerides level: higher age; for plasma HDL 
level: female sex. 
Regarding higher prolactin plasma levels possible determinants were: female sex, higher 
dosage, and use of risperidone. 
Regarding higher plasma bone turnover markers possible determinants were for CIX: lower 
age, higher level of physical activities, higher dosage, no use of valproic add, and no use of 
biphosphonates; for PINP: lower age, higher level of physical activities, higher dosage, use of 
atypical anti psychotic, and no use of valproic add. 
Table 3 shows patient and medication characteristics that appeared to be significantly asso­
ciated with extrapyramidal symptoms, metabolic parameters, and prolactin and bone turnover 
plasma levels. 
Higher age and more severe intellectual disability (lower rated); (M 2.1 ,  SD 0.97) were as­
sociated with presence (b* = 0.05, Exp b = 1 .05, 950/oCI [1 .00, 1 .10] , p = 0.03; and b *  = -0.75, 
Exp b = 0.47, CI [0.28, 0.8] , p = 0.05, respectively) and severity of dyskinesia (b* = 0.24, b = 
0.10, CI [0.02, 0.18] , p = 0.02; and b*  = -0.22, b = - l .09, CI [-2.09, -0.09] , p = 0.03, respective­
ly), increasing the odds for presence with 5% every year of life, and with 47% for each decrease 
in level of intellectual disability; and increasing the severity of dyskinesia with approximately 
5% of total AIMS score every ten years of life, and with 5% for each decrease in level of intellec­
tual disability. Dosage of the antipsychotic drug was associated with parkinsonism (b* =0.21, b =0.21,  CI [0.02, 0.70] , p=0.04), increasing the severity with approximately 20% of total par­
kinsonism score every unit DDD. 
Less severe intellectual disability (higher rated) was associated with higher waist circum­
ference (M 94.4 cm, SD 12.3); (b* = 0.29, b = 3.62, CI [1.10, 6.14], p = 0.005), with increase 
of mean waist circumference of 3.6 cm for each increase level of intellectual disability; with 
presence of waist circumference ..::cut-off (b * = 0.57, Exp b = l .77, CI [1 .09, 2.86] , p = 0.02), 
increasing the odds for presence with 77% for each increase in level of intellectual disability; 
with presence of overweight (b* = 0.69, Exp b = 2.00, CI [1 .26, 3.17] , p = 0.003) increasing 
the odds for presence with 100% for each increase in level of intellectual disability, and with 
higher BMI (b * = 0.33, b = l .90, CI [0.78, 3.03], p = 0.001), with increase in mean BMI of 1.91 
kg/m2 for each increase in level of intellectual disability. 71 
Discussion 
In this study of 99 individuals with intellectual disability who used antipsychotics 
for more than one year, we found extrapyramidal symptoms ( akathisia, parkinsonism, or dys­
kinesia) to be present in 53%, overweight in 46%, and the metabolic syndrome in 11 % of 
participants. In line with the study of Abraham et al. (36) we found elevated mean prolactin 
and bone turnover markers, with hyperprolactinaemia (i.e., prolactin above the clinical cut­
off) present in 17% of participants and one or more of the bone turnover markers above the 
clinical cut-off in 25%. 
A number of participants' and medication characteristics were associated with the pres­
ence and severity of the various anti psychotics-associated physical symptoms and biochemical 
parameters. Higher age and greater severity of intellectual disability were positively associated 
with dyskinaesia. This result is in line with the study of Sachdev et al. (50) in which the AIMS 
was used to rate tardive dyskinesia, with the study ofWszola et al. ( 51 ) in which the Dyskinesia 
Identification System Condensed user system (DISK) was used, and with the study of Matson 
et al. (12) in which the subscale parkinsonism/dyskineasia of the informant based Matson 
Evaluation Drug Side-effects scale was used as outcome measure. Furthermore, in the present 
study a higher dosage was found to be associated with greater severity of parkinsonism. 
Less severe intellectual disability was associated with higher BMI. This association was also 
found in a study in adults with intellectual disability and mental illness (38). Furthermore, our 
study confirms results of a previous study in individuals with intellectual disability showing 
use of atypical anti psychotics to be related with elevated glucose plasma levels (7); of studies 
in both adults and children with mental illness in which an association between use of atypical 
antipsychotics and elevated blood pressure was shown (52,53);  and of a study in individuals 
with severe mental illness in which elevated levels of prolactin were more prevalent in females 
and users of risperidone (35). There were no associations of prolactin plasma levels with bone 
marker levels. Use of valproic acid was associated with lower levels of bone markers. This is in 
line with results of a study comparing levels of bone markers in children who used valproic 
acid or carbamazepine versus controls (54). We did not find associations of polymorphisms 
of dopamine and serotonin receptor genes with any of the outcome measures in the present 
analyses. However, since we used a relatively small convenience sample of 99 participants only 
large effects sizes of genetic polymorphisms could have been detected. 
An estimate of the specific influence of anti psychotics on the physical symptoms and bio­
chemical parameters is hampered by the lack of a control group not using antipsychotics and 
by the scarcity of normative studies that have explicitly excluded persons who used antipsy­
chotics. Only for the presence of dyskinesia and akathisia are studies available for persons 
with intellectual disability who did not use antipsychotics; this prevalence was 5% both for 
dyskinesia (55) and akathisia (56). The rates of dyskinesia (38%) and akathisia (22%) in our 
sample of antipsychotics users were clearly much higher. We could not find studies regarding 
rates of elevated prolactin and bone markers in populations of individuals with intellectual 
disability not using antipsychotics. 
When interpreting the rates of overweight/obesity of 46% as seen in our sample, the resi­
dential setting and the relatively high severity of intellectual disability are two important fac­
tors. The rates of overweight/obesity (i.e., BMI � 25 kg/m2) in our study are in line with previ-
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ously reported rates of 42% (57) and 45 % (58) in residential settings of which only some used antipsychotics. Higher overweight/obesity rates of 80% (59), 70% (34), 64% ( 42), and 62% (60) have been reported in community samples and/or in samples with higher mean lev­els of cognitive performance. It remains hard to estimate the precise role of antipsychotics use in causing overweight/obesity as these samples had not excluded antipsychotics users. Similarly, the rates of presence of components of the metabolic syndrome in our sample (38% had too high waist circumference, 20% elevated levels of triglycerides, 21 % too low HDL plasma level, and 25% hypertension) were in line with those found in institutional popula­tions [40% (57), 15%, 21 % (57), and 27% (58), for the different components of the metabolic syndrome respectively) , but lower as those found in a sample of individuals > 50 years with relatively less severe intellectual disability who lived in small scale or community settings [here 41 % had too high waist circumference, 32% hypercholesterolemia, and 43% elevated LDL ( 61)] .  Thus, setting and level of intellectual disability seems to play a more pronounced role than the use of antipsychotics per se. A strength of the present study is the exclusion criterion of schizophrenia, psychosis, or schizoaffective disorders, because schizophrenic disorders as such may be the cause of in­creased risk for cardio-vascular disease and the metabolic syndrome. However, it is not dear whether this is due to biological reasons or to life style factors (8). A similar current uncer­tainty is whether the supposedly increased vulnerability to antipsychotics' side effects of indi­viduals with intellectual disability is caused by the intellectual disability per se or by life style factors. Although the cause of dyskinesia is generally thought to be drug-induced ( 6), Farren & Dinan ( 62) found a greater severity of intellectual disability was, independently of anti p­sychotic drug exposure, related to the presence of dyskinesia. Also, as was shown in the study of de Winter et al. ( 42), the presence of overweight and obesity is one hand independently associated with life style factors such as low physical activity and unhealthy diet, especially in those with less severe intellectual disability, but on the other hand directly associated with antipsychotic drug use. A limitation of the present study is the missing of a matched control group of individuals not using long-term antipsychotics, as we only had the availability of a convenience baseline sample of a study looking into the effects of discontinuation of antipsychotics. Thus, based on the current study results, we cannot causatively link any of the health parameters to the use of anti psychotics; nor can we differentiate between the effects of the anti psychotic medication and other factors. Another limitation is that data concerning the health parameters before the beginning of treatment with anti psychotics are lacking as are data regarding the precise dura­tion of antipsychotics use. Furthermore, participants were recruited in residential facilities with relatively high care needs, so results cannot be generalized to individuals with intellectual disability with lower care needs, those living in small community settings or by themselves. Finally, as a largely ex­plorative study, it should be acknowledged that we used a relatively large number of potential predictor variables in relation to a variety of health outcome parameters in a fairly modestly sized sample. Replication in a controlled, prospective study design with larger samples from populations of individuals with intellectual disability living in residential facilities as well from populations of individuals living in the community, is required before definitive conclu­sions can be drawn. 
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Yet, we think the study may be helpful in clinical practice and may add to the scientific liter­ature currently available. As mentioned above, studies on physical signs and symptoms related to long-term use of antipsychotics in non-psychotic individuals with intellectual disability are scarce. This is a point of concern because anti psychotics are widely prescribed in non-psychotic conditions in individuals with intellectual disability ( 4). The present study has provided an overview of participants' and anti psychotics medication characteristics, which may increase or decrease the risk of health hazards associated with the long-term use of antipsychotics, and may thus help clinicians in prescription policies, especially in off-label conditions. 
Conclusions, and clinical and research implications In this sample of individuals with intellectual disability who have long-term used antip­sychotics for behavioural symptoms, more than half of participants presented with extrapy­ramidal symptoms and/or were overweight. Use of atypical antipsychotics was associated with increased diastolic blood pressure and with the presence of elevated plasma glucose. Clinicians who prescribe antipsychotics to their patients with intellectual disability should carefully balance the benefits of prolonged use against the possibility of side effects, especially in case of off-label prescriptions ( e.g. ,  for behavioural symptoms). Therefore, patient and med­ication characteristics, which may increase the vulnerability of experiencing side effects, must be taken into account. Especially in aging patients with more severe intellectual disability may clinicians consider to discontinue use of anti psychotics, because of an increased risk of hyper­tension and dyskinesia. Previously we found no or only short term worsening in behavioural functioning after (attempted) discontinuation of antipsychotics, used for behavioural symp­toms, in most participants (30). Especially in patients with less severe intellectual disability, who mostly live in community settings, are life style measures needed to prevent or treat over­weight. Moreover, in patients who have overweight and glucose dysregulation discontinuation or switching to a typical antipsychotic should be considered. Finally, discontinuation or dose lowering should be attempted in case of parkinsonism. Future research on prescription practice of antipsychotics in individuals with intellectual disability should focus on quality of life-related consequences of the occurrence of the various physical adverse events and possibilities to prevent these. Outcomes of these studies should be balanced against clinical effects of anti psychotic drug use and may offer a base for the develop­ment of clinical guidelines. 
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Chapter 5 
Effects of controlled discontinuation of long­
term used antipsychotics on weight and meta­
bolic parameters in individuals with intellectual 
disabi lity Gerda de Kuijper, Hans Mulder, Heleen Evenhuis, Frank Scholte t, Frank Visser, Pieter J. Hoekstra The study described in this chapter has been accepted for publication in the Journal of Clini­cal Psychopharmacology ( 2012) 
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Abstract Antipsychotics are frequently prescribed agents in individuals with intellectual disability (ID), often for behavioural symptoms. Efficacy of anti psychotics for this is ambiguous, so dis­continuation should be considered. Weight gain and metabolic dysregulation are well-known side effects of anti psychotics which increase the risk of the metabolic syndrome. We performed a discontinuation study in 99 adults with ID, living in residential facilities who used anti psychotics for behavioural symptoms for more than one year. Aim of the present study was to investigate the effects of discontinuation of long-term used antipsychotics on weight, body mass index (BMI) and parameters of the metabolic syndrome and to investigate the influence of genetic polymorphisms and medication factors on these outcomes. Discontinuation of antipsychotics led to a mean decrease of 4 cm waist circumference, of 3.5 kg weight, 1 .4 kg/m2 BMI and 7. 1 mm Hg systolic blood pressure. In those participants who had not completely discontinued use of anti psychotics we found a decrease in weight and BMI and an increase in fasting glucose. The presence of the C-allele of serotonin 5 hydroxytryp­tamine receptor polymorphism rsl 41334 was associated with higher waist circumference and higher plasma levels of triglycerides and lower levels of high density lipoprotein. Achievement of complete discontinuation predicted a larger decrease in waist circumference and BMI. In conclusion, results of the study show the beneficial effects of discontinuation of long­term used antipsychotics on metabolic outcomes. 
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Introduction Psychotropic drugs are among the most frequently prescribed drugs in patients with intel­lectual disability (ID) (1). About half of these prescriptions are antipsychotics ( 1 -3). Indeed, we found that 32% of a population living in residential settings for persons with ID used anti psychotics ( 4 ). Prescriptions of anti psychotics in individuals with ID are often off-label; behavioural problems are by far the most frequent reason to prescribe these agents ( 4). The use of antipsychotics may cause considerable health risks. Chronic use is associated with weight gain and metabolic dysfunction ( dyslipidaemia and hyperglycaemia) and forms a risk factor for development of the metabolic syndrome (5,6). The latter comprises the pres­ence of at least three of the five components ( 1) too high waist circumference ( representing excess of abdominal fat), ( 2) hypertriglicydaemia, ( 3) hyperglycidaemia, ( 4) too low serum high-density-lipoproteins (HDL), and (5) hypertension. Anti psychotic drugs differ in their risk of inducing metabolic abnormalities. In general, this risk is higher in newer antipsychotics compared to the older antipsychotic drugs (7,8). Espe­cially dozapine and olanzapine have an unfavourable metabolic profile (9). Also, susceptibil­ity for metabolic side effects of antipsychotics varies between individual patients. This may at least partially be genetically based (10). For example, common genetic polymorphisms in the X-linked 5-HT2C serotonin receptor promoter gene (i.e., absence of the rs3813929 T allele) have been associated with increased risk for antipsychotic-induced weight gain and are associated with an increased risk for the metabolic syndrome (11-17). Although some preliminary evidence for the effectiveness of risperidone for aggressive behaviour in persons with ID is available ( 18, 19 ), a larger scale randomised controlled trial could not confirm this (20). Given the lacking evidence base for the use of antipsychotics for behavioural symptoms (21,22) and their potentially health-threatening side effects, discon­tinuation should be considered. Therefore, we performed a controlled discontinuation study of long-term used anti psychotics prescribed for behavioural symptoms, in two different time schedules, of 14  and 28 weeks. Results of this study showed that discontinuation or dose re­duction of antipsychotics mostly did not lead to worsening in behavioural functioning, with similar results in the two time schedules ( 23). The primary objective of the present analyses was to investigate the effects of discontinua­tion of long-term used antipsychotics on waist circumference, weight, Body Mass Index (BMI), and on parameters of the metabolic syndrome. The secondary objective was to investigate the possible association between genetic polymorphisms and medication factors and the meta­bolic outcomes of discontinuation. 
Methods and Materials 
Design and settings The present analyses were part of a multicentre, parallel-group study which we conducted in 2009 and 2010 in three care settings in the Netherlands, comparing controlled discontinu­ation of long-term used anti-psychotic agents in two different time schedules of 14  and 28 weeks, in a 1 :1 ratio. The study design is described in detail elsewhere (23). In this study we in­vestigated the effects of discontinuation on metabolic parameters at a time-point of 12 weeks after the scheduled complete discontinuation (26 or 40 weeks after the first dose reduction, 85 
respectively). At that time point we expected most effects of discontinuation would have been noticeable. The study took place in residential settings of three care providing organisations in the Netherlands (Vanboeijen Assen, 's Heerenloo Apeldoorn and 's Heerenloo Ermelo ). The residential settings included both central settings and community settings. Participants In total, 99 residents participated in this study. Mean age of participants was 49.8 years, 64 were male and 35 female, 35 had a profound, 26 a severe, 30 a moderate and 7 a mild ID. Recruitment took place in the population of patients using antipsychotics (n=763). Num­bers recruited per site were similar (Vanboeijen n=35; 's Heerenloo Apeldoorn n=31; and 's Heerenloo Ermelo n=33). Eligible participants had to be between 15 and 66 years old, had to fulfil criteria for mental retardation of the Diagnostic and Statistic Manual of mental disorders fourth edition, text revision (DSM-N-TR), and had to use one or more of the six most fre­quently prescribed antipsychotics, i.e. ,  haloperidol, levomepromazine, olanzapine, pimozide, pipamperone or risperidone, for behavioural symptoms for more than one year. Exclusion criteria were a history of schizophrenia, bipolar disorder or affective psy­chosis according to patients' medical files and a history of attempted but unsuccessful with­drawal of antipsychotics in the past six months. Presence of other comorbid mental disor­ders according to patients' medical files and use of other medication (including psychotropic drugs) was not an exclusion criterion. The study was approved by the Medical Ethical Committee of the University Medical Centre Groningen (METc 2008.232), the Netherlands. Management and client organisations of the three care providers had also consented with the trial. Legal representatives provided written and verbal informed consent, along with the participants' assent. 
Interoention Participants were allocated to either discontinuation of antipsychotic treatment in 14 or in 28 weeks, in a 1: 1 ratio; allocation was done in an alternate fashion, based on the order of receipt of the signed informed consents. Neither the study staff nor the patients themselves were aware of the allocation at the time of obtaining informed consent. Both discontinuation schedules involved eight intended dose decreases of approximately 12.5% of the initial dose, applied every two or four weeks, respectively. All other drugs, includ­ing psychotropic drugs, could be continued. If there was significant behavioural worsening, patients stopped further discontinuation and clinicians were free in their dosing choice from that moment. Also after complete discontinuation had been achieved, physicians were free in the choice of medication, which could include a restart with anti psychotic agents. Outcome measurements Outcome measurements were collected at baseline and at follow-up, i.e., 12 weeks after the scheduled complete discontinuation for the two discontinuation schedules (26 and 40 weeks after the first dose reduction respectively). These included fasting glucose, triglycerides, high­density lipoproteins (HDL), low-density lipoproteins (LDL) and total cholesterol in blood; height, weight and waist circumference (between iliac crest and lower rib cartilage); and systo-
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lie and diastolic blood pressure. 
Blood sampling took place between 8 and 10 AM. Weight and height were measured by 
regular instruments. When participants were not able to stand, height was measured supine or 
in case of skeletal or muscular deformities in lateral position following a crooked shape. BMI 
was calculated by dividing weight by height in meters squared. At baseline an assessment of 
possible components of the metabolic syndrome took place in accordance with the National 
Cholesterol Education Program Adult Treatment Panel III (NCEP-ATPIII) criteria. The latter 
included waist circumference for men > 102 cm and women >88 cm, systolic blood pressure ..:: 
130 mm Hg and diastolic � 85 mm Hg or use of antihypertensive drugs, serum fasting glucose 
�6.1 mmol/1 or use of antidiabetic drugs, triglycerides ..:: 1. 7 mmol/1 or use of antidyslipidae­
mic drugs and HDL in men< 1.03 mmol/1 and HDL in women< 1.29 mmol/1 as cut-off points 
to be a component of the metabolic syndrome. Full metabolic syndrome was present when a 
patient fulfilled at least three components. Determinants 
We collected DNA from blood and performed genotyping analyses of the serotonin HTR2C 
receptor gene single nucleotide polymorphisms rs3813929 and rs1414334. The presence of 
the rs3813929 T allele, of the rs1414334 C allele as well as medication baseline dosage, and 
use of atypical versus typical antipsychotic antipsychotics were used as possible determinants 
of the outcome measures. Medication dosage was quantified in Defined Daily Dose (24) in 
accordance with the Anatomical Therapeutic Chemical/Defined Daily Dose index of the World 
Health Organisation Collaboration Centre for Drugs. Atypical antipsychotics are agents with 
less dopamine D2 receptor blocking properties and more affinity for serotonin 5 hydroxytryp­
tamine 2C receptors and histamine Hl  receptors compared to typical antipsychotics. 
Statistical analyses 
We used SPSS 16 for the statistical analyses. Paired sample t-tests were used to analyse 
differences in outcome measures between baseline and follow-up and independent sample 
t-tests for differences between groups of participants allocated to the 14 and 28 weeks dis­
continuation schedule and between groups of participants who had and had not completely 
discontinued their use of antipsychotics. Multivariate linear regression was used to investigate 
associations of the predictor variables and outcome measures at follow-up, while controlling 
for baseline values of the respective outcome measure. A two-tailed significance level below 
0.05 was used to indicate statistical significance. We did not apply Bonferroni correction, to 
avoid the risk of false negative results given the modest study power. 
Results 
Study participants 
Mean dosage of the antipsychotic drug was 0.52 DDD, 77 used a typical and 22 an atypi­
cal anti psychotic drug. Of the 99 participants 43 achieved complete discontinuation of whom 
7 resumed use of antipsychotics; 36 were completely off antipsychotics at follow-up In those 
participants who had not completed discontinuation, mean maximum dose reductions were 
41 % and 48% in those allocated to the 14 and 28 weeks discontinuation schedule, respec­
tively; at follow-up dose reductions were 20% and 15% respectively (23). 
One participant died during the intervention phase and was lost to follow-up, but was in-
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eluded in the analysis of baseline outcome measures. Two participants had changed their use 
of antihypertensive drugs; they were excluded from the regression analyses with regard to the 
outcome measures of systolic and diastolic blood pressure. In all other participants there were 
no clinically relevant differences in the presence of overweight, chronic health conditions and 
use of medication between baseline and follow-up. 
Outcome measures 
Baseline characteristics of participants, achievement of discontinuation, mean maximum 
dose reduction and dose reduction at follow-up were not significantly different between par­
ticipants allocated to the 14 and 28 weeks discontinuation schedule. Also, differences between 
baseline and follow-up of mean waist circumference, weight, BMI, systolic and diastolic blood 
pressure, mean plasma level of triglycerides, HDL and glucose were similar in these groups 
(data not shown). Hence, we merged these groups in the following remaining analyses. 
Table 1 shows outcomes at baseline and follow-up and differences between baseline and 
follow-up of mean waist circumference, weight, BMI, systolic and diastolic blood pressure, 
mean plasma level of triglycerides, HDL and glucose for the whole sample and for groups of 
participants who had and had not completely discontinued their use of antipsychotics. There 
were no significant differences with regard to these outcomes at baseline and at follow-up 
between groups of participants who had achieved complete discontinuation and who had not, 
except for waist circumference at follow-up (t=2.31,  p=0.02, table 1 ). 
The decrease of mean waist circumference was significantly higher in the group of partici­
pants who had completely discontinued the use of antipsychotics compared with the group 
of participants who had not (t=-3.65, p<0.01,  C.I. for the difference - 6.2 - -1 .8); the difference 
in decrease in BMI between these groups approached significance (t= - 1 .88, p=0.06, C.I. for 
the difference -1 .7 -+0.05). Also, there was a nearly significant difference between the groups 
in change of mean glucose plasma level between baseline and follow-up, which had slightly 
decreased in the group of participants who had discontinued use of antipsychotics and sig­
nificantly increased in the group who had not (t= - 1 .90, p=0.06, C.I. for the difference -0.58 
- +0.01). Determinants of outcome measures at follow-up 
The presence of the rs141334 C allele predicted higher values of waist circumference, high­
er levels of plasma triglycerides and lower levels of plasma HDL (B=0.09, p=0.05; B=0.17, 
p=0.03; B=-0.15, p=0.02, respectively) and use of atypical antipsychotics predicted higher 
levels of plasma triglycerides at follow-up (B=0.19, p=0.02). Complete discontinuation of the 
antipsychotic drug was associated with lower values of waist circumference, of BMI and of 
diastolic blood pressure at follow-up (B=-0.17, p<0.001 B=-0.10, p=0.01; B=-0.22, p=0.01,  re­
spectively). We found no significant associations for the presence of the rs 3813929 T allele 
and for dosage with any of the outcome measures. 
The same set of baseline variables was used in multivariate regression analyses to investi­
gate associations of these variables and outcome measures at follow-up in the subgroup of par­
ticipants who had completely discontinued their use of antipsychotics (n=36). We found sig­
nificant associations for dosage with waist circumference (B=-0.27, p=0.001) , BMI (B=-0.21, 
p=0.02) and systolic (B=-0.47, p=0.02) and diastolic blood pressure (B=-0.54, p=0.03) after 88 
Baseline/follow-up, Difference baseline/follow-up1 
mean (s.d.) mean (s.e.), C.l., 01 
Total sample (n=99) 
Waist circumference in cm 94.4 (12.3) / 92.6 (11 .9) 1.8 (0.6); 0.7-2.9, p=0.002 
Weight in kg 11 .9  (17 .4) / 69.6 (16.9) 2.35 (0.64); 1 .08-3.62, p<0.001 
Body Mass Index in kg/m2 25.6 (5.6) / 24.7 (5.1) 0.88 (0.21); 0.45-1.31, p<0.001 
Parameters of metabolic syndrome: 
Systolic blood pressure in mm Hg 130 (18) / 125 (16) 5.3 (2.1); 1 .2-9.3, p=0.01 
Diastolic blood pressure in  mm Hg 81 (9) / 78 (10) 2.6 (1.2); 0.2-5.1, p=0.04 
Plasma triglycerides in mmoljl 1.37 (0.55) / 1.38 (0.6) -0.005 (0.05); - 0.1- +0.09 
Plasma HDL in mmol/l 1.34 (0.37) / 1.37 (0.34) -0.03 (0.02); - 0.08- +0.02 
Plasma glucose in mmol/l 5 .1  (0.90) / 5.2 (0. 78) -0.09 (0.07); -0.23-+0.06 
Patients, completely discontinued at 
follow-up (n=36) 
Waist circumference in cm 93.2 (11.3) / 88.8' (10.8) 4.4 (0.8); 2.6-6.1, p<0.001 
Weight in kg 68.7 (16.9) / 65.2 (15.9) 3.5 (1.45); 0.51-6.41, p=0.02 
Body Mass Index in kg/m2 25 (6) / 23.66 (5.1) 1.41 (0.48); 0.44-2.34, p-0.006 
Parameters of the metabolic syndrome: 
Systolic blood pressure in mm Hg 129 (19) / 122 (14) 7.1 (3.2); 1 .2-14.1, p=0.02 
Diastolic blood pressure in  mm Hg 80 (10) / 7 5  (9) 4.3 (2.3); - 0.3- +8.9 
Plasma triglycerides in mmol/l 1.44 (0.6) / 1.49 (0. 7) -0.05 (0.1); -0.26- +0.16 
Plasma H DL in mmol/l 1 .34 (0.49) / 1.39 (0.35 -0.04 (0.05); -0.14- +0.06 
Plasma glucose in mmol/l 5.25 (1.3) / 5.16 (0.87) 0.09 (0.15); -0.21- +0.39 
Patients, not completely discontinued 
at follow-up (n=63) 
Waist circumference in cm 95.1 (12 .8) / 94.8' (12.1) 0.4 (0.7); -1.0- +1.7 
Weight in kg 73.7 (11.5) / 12 (11 .2) 1.72 (0.58); 0.57-2.88, p=0.004 
Body Mass Index in kg/m2 25.9 (5.5) / 25.4 (5.1) 0.58 (0.19); 0.2-0.97, p=0.004 
Parameters of the metabolic syndrome: 
Systolic blood pressure in mm Hg 130 (18) / 126 (11) 4.6 (2.7); -0.87- +10.2 
Diastolic blood pressure in mm Hg 81 (9) / 19 (10) 2.0 (1 .4); -0.84- +4.9 
Plasma triglycerides in mmoljl 1.33 (0.52) / 1.31 (0.54) 0.02 (0.05); -0.09- +0.12 
Plasma H DL in mmoljl 1.34 (0.35) / 1.37 (0.33) -0.02 (0.02); -0.07- +0.04 
Plasma glucose in mmol/l 5.03 (0.54) / 5,22 (0.73) -0.20 (0.08); 0.35- -0.04, p=0.01 Table 1: Mean scares at baseline and follow-up and differences between baseline and follow-up for waist ci,rumference, weight, Body Mass Index, systolic and diastolic blood pressure, and fasting plasma triglycerides, High Density Lipopro­teins and glucose of the whole sample and of participants who had and who had not discontinued use of antipsychotics 
1 Paired sampled T-test; only p-values mentioned when <0.05 
HDL=High Density Lipoproteins 
C.I.= Confidence Interval of the difference 
s.d.= standard deviation 
s.e.= standard error mean 
• = p:s 0.05 for between-group differences (according to independent samples T-test) 89 
discontinuation of the anti psychotic drug; meaning the higher the baseline output dosage the more decrease in waist circumference and in systolic and diastolic blood pressure. Discontinu­ation of atypical antipsychotics (B=0.41, p=0.006) and the presence of the rs3813929 T allele (B=0.27, p=0.04) were significantly positively associated with plasma level of triglycerides at follow-up. There were no associations for plasma HDL and glucose in the regression model. 
Discussion As far as we know this is the first study measuring the effects of discontinuation of long­term used antipsychotics on metabolic parameters in adults with intellectual disability. Dis­continuation of anti psychotics led to a significant decrease in waist circumference, weight, BMI and systolic blood pressure. It made no difference whether patients were scheduled to discon­tinuation in 14 or 28 weeks. Remarkably, also patients who had not completely discontinued their use of antipsychotics showed decrease in weight and BMI ,even when dose reductions at follow-up had been relatively small. Apparently, small dose reductions may already be of benefit. However, we also found an unfavourable metabolic outcome in these patients i.e., a significant increase in fasting glucose plasma level, possibly due to the relatively frequent dose increases after attempted discontinuation. We found that a higher baseline dosage was associated with a larger decrease in waist cir­cumference, weight and BMI in the subgroup of participants who had completely discontin­ued their use of antipsychotics. Also, complete discontinuation predicted a larger decrease in waist circumference and BMI. A previous study investigating dose dependency of anti psychotic induced weight gain had shown more weight gain with higher dosages for olanzapine and clozapine (25) and apparently this higher weight is at least partially reversible upon discon­tinuation. The results of the present study cannot readily be compared with those of other stud­ies, because of differences in study population and study design. Results of a small sample study in non-disabled children also found reversibility of risperidone-induced weight gain after termination of treatment (26) . Moreover, switching from an atypical antipsychotic agent to aripiprazole (which has less metabolic side effects) in patients with chronic psychotic dis­orders also resulted in a decrease in weight, abdominal fat and glucose dysregulation (27,28). Thus, these findings all point to reversibility of antipsychotic-induced weight gain. Of particular interest is the finding that the presence of the C-allele of serotonin SHT2C receptor polymorphism rs141334 was associated with higher waist circumference and higher plasma levels of triglycerides and lower levels of HDL at follow-up. This result is in line with other studies that showed presence of rs141334 C-allele to be associated with the metabolic syndrome (13, 14 ). Apparently is presence of this polymorphism associated with a tendency for excess abdominal fat independent of continued use of antipsychotics. Our study had a number of limitations, most importantly the missing measurements of weight, waist circumference, blood pressure, and fasting lipids and glucose before treatment with antipsychotics started. Since 80% of participants used antipsychotics for more than 10 years ( 4) and medical and pharmaceutical records of the time were incomplete, it was not pos­sible to find those data. The relatively small sample size and the missing of a control group in which sham discontinuation could have taken place were other obvious limitations. Also, we did not apply Bonferroni corrections and this may have resulted in false positive results. Al-
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though most participants were not on a strict diet, participants mostly were not able to choose and prepare their own food independently; therefore, we think lack of dietary control was not a major confounder in the metabolic outcomes. 
Conclusions The present study shows that discontinuation of long-term used anti psychotics prescribed for behavioural symptoms in patients with ID leads to statistically significant and clinically relevant reduction in waist circumference, weight, BMI and systolic blood pressure. Previous­ly we had found that also behavioural functioning tended to improve after discontinuation, whereby only a small minority showed prolonged behavioural worsening according to clini­cal judgement (23) .  Thus, this study highlights the potential health benefits associated with discontinuation of antipsychotic agents and should encourage clinicians to try and taper off antipsychotic agents in clinical practice. 
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Chapter 6 
Effects of controlled discontinuation of long­
term used antipsychotics on prolactin and bone 
turnover markers in patients with intellectual  
disabi lity Gerda de Kuijper, Hans Mulder, Frans Scholte t, Frank Visser, Heleen Evenhuis, Pieter J. Hoekstra The study described in this chapter has been accepted for publication as a Letter to the Edi­tors in the Journal of Clinical Psychopharmacology (2013) 95 
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Abstract 
Antipsychotics are frequently and often long-term prescribed drugs in individuals with in­
tellectual disability. Given the lack of an evidence-based indication for behavioural symptoms 
and the possible occurrence of harmful side effects, we initiated a controlled discontinuation 
study. In the present analyses we investigated the effects of discontinuation on plasma levels 
of prolactin, testosterone (in men), and bone turnover markers. We also analysed whether 
changes in bone markers were more related to decreased prolactin plasma levels or to weight 
loss following discontinuation. We hypothesised a decrease in prolactin and bone turnover 
markers. 
In 99 individuals living in residential facilities antipsychotics were scheduled to be tapered 
off in either 14 or 28 weeks. Plasma levels of prolactin, testosterone, of bone formation mark­
ers Procollagen type I N-Terminal propeptide (PINP) and bone-specific alkaline phosphatise 
(B-ALP), of bone resorption marker C-telopeptide type I collagen (CIX), and of bone calcium 
resorption stimulating parathyroid hormone (PTH) and bone calcium mineralizing 25-OH 
vitamin D were measured at baseline and 12 weeks after the scheduled discontinuation. 
Both in participants who had and had not completely discontinued their use of antipsy­
chotics we found a decrease in prolactin ( 423 mU/1 and 116 mU/1, respectively) and an in­
crease in mean levels of CIX (142 pg/ml and 75.3 pg/ml, respectively) and PTH (1 .46 pmol/1 
and 0.46 pmol/1, respectively). In those participants (n=36) who had completely discontinued 
their use of antipsychotics, there was an increase in mean testosterone levels in men (3.21 
nmol/1); in those participants (n=63) who had incompletely discontinued or resumed use of 
antipsychotics, we found a decrease in 25-OH vitamin D levels (16.4 nmol/1). 
Reduced body weight, rather than decreased prolactin was related to changes in bone me­
tabolism. Thus, discontinuation of antipsychotics leads to decreased prolactin, increased tes­
tosterone and to increases in bone turnover. 
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Introduction In this chapter we report on a side-arm study of the discontinuation trial of chronically used antipsychotics for challenging behaviours in individuals with intellectual disability as described in chapter 3. We focus on possible effects of discontinuation of antipsychotics on prolactin and bone turnover markers. Prolactin elevation is a well-known side effect of antipsychotics, as a consequence of dopamine receptor blockade in the tubero-infundibular pathway (1). On most antipsychotic agents prolactin levels rise after treatment initiation at the short term. With prolonged use prolactin levels mostly return to lower but still elevated levels ( 2,3). One of the consequences of elevated prolactin is suppression of the secretion of gonadotropic hormones, with subse­quent decreases of sex hormones. This may not only lead to signs of hypogonadism, but also to increased osteoclast activity and may cause calcium bone loss and decreased bone mineral density, implying a risk of osteoporosis (1,3-5). The relation between antipsychotic use and bone mineral density is complex as also antip­sychotic-induced weight gain is involved. Although weight gain may protect against the de­velopment of osteoporosis ( 6, 7) through increased levels of the adipose tissue derived leptin, which inhibits bone turnover (7,8), it may also lead to obesity which is associated with higher levels of the calcium bone loss stimulating parathyroid hormone (PTH) and lower levels of the calcium bone loss protecting hormone 25 OH vitamin D (9-12), thus counteracting the protecting effect of leptin. The influence of anti psychotic drug use on bone metabolism may be illustrated by the finding of increased levels of bone turnover, higher levels of PTH and lower levels of 25 OH vitamin D along with elevated levels of prolactin in patients with schizophre­nia who chronically used antipsychotics as compared to controls (7,13,14). Discontinuation of antipsychotics may therefore have opposing effects on bone mineral density. On one hand, prolactin decrease could have beneficial effects on bone mineral density through normalising levels of sex hormones. On the other hand, since weight loss is associated with decreased bone mineral density (15-17), weight loss resulting from the discontinuation of antipsychotics could lead to an increase in bone turnover and bone loss. Therefore, while the primary aim of the present analyses was to investigate the effects of discontinuation of long-term used antipsychotics on plasma levels of prolactin and bone turnover markers in individuals with intellectual disability, we also investigated whether changes in bone turnover would be related to changes in plasma prolactin or rather with changes in body weight. Our hypothesis was that discontinuation of long-term used anti psychotics would lead to a decrease in plasma levels of prolactin and decrease in bone turnover. Although dual-energy X-ray absorptiometry (DXA) is the gold standard for assessing bone mineral density, we chose to use bone resorption and formation markers in blood plasma to monitor bone turnover in response to discontinuation of long-term used antipsychotics. Com­pared to DXA-assessed bone mineral density, plasma levels of bone markers are more sensitive and react more quickly to changes in modulations of bone formation. Anti-osteoporosis treat­ment effects on bone mineral density as measured by DXA do not take place until after 1-2 years, whereas effects on bone turnover can already be seen after 1 month (18-22). 
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Methods Design and settings The present analyses were part of a multicentre, parallel-group study which we conducted during 2009 and 2010 in three care settings in the Netherlands. In this study we investigated the effects on behaviour of controlled discontinuation of long-term used anti-psychotic agents prescribed for behavioural symptoms in two different time schedules of 14  and 28 weeks, in a 1 :  1 ratio. The study design has been described in detail elsewhere ( 23). In the present analy­ses we investigated the effects of discontinuation on prolactin, testosterone and bone marker plasma levels from baseline (prior to discontinuation) to a time-point of 12 weeks after the scheduled complete discontinuation (follow-up; 26 or 40 weeks after the first dose reduction, respectively). Participants In total, 99 individuals with intellectual disability living in residential facilities participated in this study. Mean age of participants was 49.8 years (sd=12.4, range 20-66), 64 were male and 35 female, 35 had a profound, 26 a severe, 30 a moderate and 7 a mild intellectual dis­ability. Enrolment took place from April 2009 till November 2010. Eligible participants had to be between 15 and 66 years old, had to fulfil criteria for mental retardation of the Diagnostic and Statistic Manual of mental disorders fourth edition, text revision (DSM-N-TR), and had to use one or more of the six most frequently prescribed antipsychotics for more than one year, i.e., haloperidol, levomepromazine, olanzapine, pimozide, pipamperone or risperidone, for behavioural symptoms. Pipamperone was used in 66%, haloperidol in 18%, risperidone in 15%, olanzapine in 8%, levomepromazine in 7% and pimozide in 1 % of participants. We used Defined Daily Dose (DDD) as a measure of antipsychotic drug dose (24), in accordance with the Anatomical Therapeutic Chemical/Defined Daily Dose index of the World Health Organisation Collaboration Centre for Drugs. Exclusion criteria were a history of schizophrenia, bipolar disorder or affective psy­chosis according to patients' medical files and a history of attempted but unsuccessful with­drawal of antipsychotics in the past six months. Presence of other comorbid mental disor­ders according to patients' medical files and use of other medication (including psychotropic drugs) was not an exclusion criterion. The study had been approved by the Medical Ethical Committee of the University Medical Centre Groningen (METc 2008.232), the Netherlands. Management and client organisations of the three care providers had also consented with the trial. Legal representatives provided written and verbal informed consent, along with the participants' assent. Intervention Participants were allocated to discontinuation of antipsychotic treatment in either 14 or 28 weeks, in a 1 :  1 ratio; allocation was done in an alternate fashion, based on the order of re­ceipt of the signed informed consents. Neither the study staff nor the patients themselves were aware of the allocation at the time of obtaining informed consent. Both discontinuation schedules involved eight intended dose decreases of approximately 12.5% of the initial dose, applied every two or four weeks, respectively. All other drugs, includ­ing psychotropic drugs, could be continued. If there was significant behavioural worsening, 
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patients stopped further discontinuation and clinicians were free in their dosing choice from that moment. Also after complete discontinuation had been achieved, physicians were free in the choice of medication, which could include a restart with anti psychotic agents Participants had been provided vitamin D administration during the study in accordance with Dutch guidelines. Measurements Fasting blood samples were collected at baseline and at follow-up between 8 and 10 AM. Participants were not allowed to eat or drink after midnight, but there were no restrictions regarding smoking and physical exercise. Plasma measurements included prolactin, testoster­one ( only in male participants) and bone turnover markers. Also, a physical examination was performed at baseline and follow-up, including measurement of weight and height. Measurements of bone markers included bone alkaline phosphatase (B-ALP), amino­propeptide type I collagen (PINP) and C-telopeptide type I collagen (CIX). B-ALP is an en­zyme activity marker of bone calcium mineralisation and a marker of bone formation, PINP is a marker of collagenous bone formation, and CIX is as a collagenous bone degradation product a marker of bone resorption (22). All are sensitive and specific parameters of bone turnover (21,22,25). We also measured plasma levels of 25-OH vitamin D and PTH. Changes in these hormones, as a result of weight loss following discontinuation of anti psychotics, may influence plasma levels of bone markers. Mediating factors during discontinuation Achievement of complete discontinuation at follow-up and weight loss between baseline and follow-up as a consequence of dose reduction or complete discontinuation of antipsy­chotics were used as potential variables associated with plasma levels and baseline/follow-up differences of measurements at follow-up. We also investigated whether the difference be­tween baseline and follow-up of prolactin plasma level was associated with follow-up level of B-ALP, PINP and CIX. 
Statistical analyses. As statistical methods, we used paired sampled t-tests to analyse differences in measure­ments between baseline and follow-up; analysis of variance (AN OVA) for baseline to follow-up change scores between different groups ( complete vs. non-complete discontinuation; males vs. females; and 14 vs. 28 weeks discontinuation, respectively); and multivariate linear regression analyses to investigate determinants associated with follow-up measurements as well as base­line/follow-up change scores ( candidate determinants were based on p<0.2 outcome of initial univariate regression analyses); with Pearson tests we investigated potential bivariate correla­tions. A two-tailed significance level below or equal to 0.05 was used to indicate statistical significance. We did not apply Bonferroni correction, to avoid the risk of false negative results given the modest study power. 101 
Results 
Study participants Of the 99 participants 43 achieved complete discontinuation of whom 7 resumed their use of antipsychotics; 36 remained completely off antipsychotics at follow-up. In all others com­plete discontinuation could not be achieved because of (fear of) behavioural deterioration. One participant died during the intervention phase and was lost to follow-up. Women were more likely to achieve complete discontinuation than were men. Demographic characteristics and comorbid medical conditions of participants, baseline dosage and type of antipsychotic agent, achievement of discontinuation, mean maximum dose reduction and dose reduction at follow-up were not significantly different between participants allocated to the 14 and 28 weeks discontinuation schedule. There were no gender differences in baseline biological, an­thropometric and biochemical parameters with the exception of baseline BMI, which was sig­nificantly higher in women than in men (27.1 (6.1) and 24.7(5.3), respectively; t=2, p=0.05). Mean baseline dosage of the antipsychotic drug was 0.52 DDD. In those participants who had not achieved complete discontinuation, mean maximum dose reductions were 41 % and 48% in those allocated to the 14 and 28 weeks discontinuation schedule respectively; at follow-up dose reductions were 20% and 15% respectively (23). 
Measurements Mean plasma levels of prolactin, testosterone in men, B-ALP, PINP, crx, 25-OH vitamin D and PTH at baseline and at follow-up, and mean differences between baseline and follow­up were similar in the groups of participants allocated to discontinuation in 14 weeks and 28 weeks and in males versus females. However, the mean difference of crx plasma levels between baseline and follow-up was significantly higher in participants allocated to discon­tinuation in 14 weeks compared with those allocated to 28 weeks (-127 pg/ml and -71 pg/ml; t= -2.11, p=0.04). Baseline levels of prolactin and testosterone were negatively correlated (r= -4.22, p=0.001 ), and baseline levels of crx and PINP, crx and B-APL, and PINP and B-ALP were positively cor­related (r= 0.723 p<0.001; r= 0.395, p<0.001 and r= 0.478, p<0.001, respectively). Similarly, at follow-up prolactin and testosterone levels were negatively correlated (r= -0.27, p=0.05); crx and PINP, crx and B-ALP, and PINP and B- ALP were positively correlated (r= 0.67, p<0.001; r=0.38, p<0.001 and r=0.45, p<0.001, respectively). Moreover, at follow-up PINP and 25-OH vitamin D and crx and 25-OH vitamin D were negatively correlated (r= -0.24, p=0.03 and r= -0.24, p=0.02, respectively), and PINP and PTH and crx and PTH positively (r=0.22, p=0.03 and r=0.34, p=0.001 respectively) correlated. Table 1 shows hormones, weight and bone turnover markers at baseline and at follow-up, and differences in mean levels between baseline and follow-up of participants who had com­pletely discontinued their use of antipsychotics and those who had not. There were no drug­dosage related differences in baseline biological, anthropometric and biochemical parameters between the two groups. Both in participants who had and who had not completely discontin­ued their use of antipsychotics, mean plasma levels of crx and PTH had increased significantly and mean levels of prolactin had decreased significantly. In those men who had completely discontinued their use of anti psychotics, mean plasma levels of testosterone had increased sig­nificantly. Furthermore, there were significant differences between those participants who had 
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Baseline Follow-up Difference baseline/follow-up1 
Patients, completely discontinued 
(n=36) 
Prolactin in mU/l2 463 (258/1079) 246 (162/378) -423# (106); -637- -207, p<0.001' 
Testosterone in nmol/l3 14.3 (5.7)5 17.5 (7.2)5 3.21s (1.01); 1.06-5.35, p<0.01 
B-ALP in U/l3 32.8 (13.7) 36.1 (15.1) 3.31 (2.07); -0.90-7.53, n .s. 
PINP in µg/l3 45.6 (17.3) 45.5 (18.5) -0. 12 (2 .83); -5.88-5.64, n .s. 
CTX in pg/ml3 280 (143) 422 (189) 142s (24); 94-191, p<0.001 
25-0H in vitamin D nmol/l3 87.3 (31 .0) 80.1 (38.0) -6.33 (5.89);-18.30-5.60, n .s. 
PTH in pmoljl2 5.4 ( 4.4/7 .6) 6.9 (5.6/9.9) 1.46# (0.36); 0.73-2.19, p<0.001 
Weight in kg3 68.7 (16.9) 65.2 (15.9) 3.50 (1.45); 0.51-6.41, p=0.02 
Body Mass Index in kg/m <2l 3 25.0 (6.0) 23.7 (5.1) 1.41 (0.48); 0.44-2.34, p=0.006 
Patients, not completely discon-
tinued (n=63) 
Prolactin in mU/l2 393 (255/786) 332 (255/557) -161# (44.6); -251- -72,p=0.0014 
Testosterone in nmol/l3 16.1 (5.7)5 16.6 (5.5)5 0.45s (0.69);-0.94-1.84, n .s. 
B-ALP in U/l 2•3 30.5 (24.0/40.8) 34.3 (14.7) -0.16 (2.57); -5.30-5.0, n.s. 
PINP in  ug/P 49.8 (36.1/70.4) 47.2 (36.8/71.4) 0.78 {1.7);-2.60-4.18, n.s. 4 
CTX in pg/ml2 292 (221/453) 365 {255/518) 75.3s (15.8); 44-107, p<0.0014 
25-0H vitamin D in nmoljl3 86.9 {29.8) 70.5 (22.9) -16.4 (4.3);-25- -7.9,p<0.001 
PTH in pmol/l3·2 5.7 (2.3) 5.7 (4.7/7.0) 0.46# (0.23); 0.0-0.92, p=0.05 
Weight in kg3 73.7 (17.5) 72 (17.2) 1.72 (0.58); 0.57-2.88, p-0.004 
Body Mass Index in kg/m <2l 3 25.9 (5.5) 25.4 (5.1) 0.58 (0.19); 0.2-0.97, p=-0.004 Table 1 :  Honnones, weight, and bone turnover markers at baseline and follow-up and differ­ences baseline/follow-up in participants who had and who had not completely discontinued use of antipsychotics. 1 Mean and s.e. (standard error); 95% C.I., paired sampled T-test; only p-values mentioned when <0.05 2 Median and P25 and P75 (25 and 7 5 percentiles) for not normally distributed variables 
1 Mean and s.d.(standard deviation) for normally distributed variables 
4 For not normally distributed variables both paired sampled T-test and Wilcoxon Signed Rank test 5 One outlier excluded 
C.l.= Confidence Interval of the difference 
s.e.= standard error mean 
n.s.=not significant 
PTH= parathyroid hormone 
8-ALP= bone alkaline phosphatase 
PINP= propeptide type I collagen 
CT'X= C-telopeptide type I collagen 
s = ps 0.05 for between-group differences (according to independent samples T-test) 
'= ps 0.05 for between-group differences (according to Mann Whitney ranked sum test) and who had not achieved complete discontinuation with regard to mean plasma level of PfH at follow-up (7.5 and 6.2 pmol/l, t= -2.3, p=0.02) and with regard to mean differences of plas­ma levels between baseline and follow-up of prolactin ( 422.5 and 161.8 mU/1, p=0.005, Mann Whitney ranked sum test), testosterone in men (-3.21 and -0.45 nmol/1 respectively, p=0.03, 
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Confidence Interval (CI) of the Difference 5.25- 0.25), of CIX (-142 and -75pg/ml, p=0.02, 
Cl= 12.17-121.78) and of PfH (-1.46 and -0.46 pmol/1, p=0.02, Cl=0.19-1 .81 (table 1). 
Associations of mediating factors and measurements at follow-up 
Achievement of complete discontinuation was associated with lower prolactin plasma lev­
els at follow-up (B= -0.24, p=0.001) and with less difference in baseline/follow-up PfH levels 
(B= -0.25, p=0.02). There were no associations of prolactin baseline/follow-up differences 
with follow-up levels of the bone markers. More weight loss was associated with higher CIX 
levels at follow-up (B=0.15, t=2.67, p=0.009), but with less difference in baseline/follow-up 
CDC levels (B= -0.32, p=0.002) and with less difference in baseline/follow-up 25-OH vitamin 
D levels (B= -0.20, p=0.05). 
Discussion 
In the present analyses we investigated the effects of discontinuation of long-term used an­
ti psychotics on plasma levels of prolactin, testosterone and bone markers. We found that both 
complete discontinuation as well as dosage reduction led to a decrease in prolactin plasma 
levels and to an increase in levels of the bone resorption marker CDC. In male participants who 
had completely discontinued their use of anti psychotics, we also saw an increase of testoster­
one plasma levels. The change in CDC levels but not of the bone formation marker PINP is in 
line with studies demonstrating bone resorption markers to react more quickly to changes in 
bone turnover influencing factors than bone formation markers (21). 
A decrease of prolactin would be expected to lead to decreased rather than increased plas­
ma levels of CDC. The theoretically beneficial effects of normalizing sex hormones on reducing 
bone turnover may have been overturned by the detrimental effects of weight loss, as there was 
an association between the degree of weight loss and higher levels of CDC upon (attempted) 
discontinuation, but not a relationship of prolactin with CIX, PINP, B-APL, PfH and 25-OH 
vitamin D, neither at baseline nor after discontinuation or dose reduction. These results sug­
gest that it is reduced body weight, rather than decreased prolactin that appears to be associ­
ated with the change in bone turnover. 
The role of weight loss in changes in bone turnover may be understood through the 
diminished influence of the adipose-derived hormone leptin on bone turnover resulting from 
weight loss. Leptin exerts its action on bone turnover in a central catabolic way mediated by 
serotonin and in a peripheral anabolic way by stimulating osteoblast formation and inhibiting 
osteoclast formation (8). Also, leptin inhibits the forming of the biologically active form of 
osteocalcin. The biologically active form of this bone formation marker, produced by osteob­
lasts, has low calcium binding affinity which stimulates energy metabolism, proliferation of B 
cells in the pancreas, and insulin secretion and sensitivity, while the biologically inactive form 
has high calcium binding affinity in bone tissue(8). In this way leptin inhibits bone resorption 
but reduces the metabolic function of insulin. 
Furthermore, a decrease in 25-OH vitamin D and increase in PfH levels may have con­
tributed to the increase in CDC levels, given that follow-up levels of 25-OH vitamin D were 
negatively and follow-up levels of PfH positively correlated with follow-up CDC levels, while 
these were not correlated at baseline. Also, PfH levels had significantly increased at follow-up 
compared to baseline. Elevated levels of bone markers and PfH during weight loss were dem-104 
onstrated in a study in obese women (26) and in a study of a one-year obesity-intervention program for obese children also demonstrating aberrant levels of PTH and 25-0H vitamin D normalised after weigh loss (11). We found an inverse correlation between the magnitude of weight loss and that of the decrease in 25-0H vitamin D levels. Moreover, we saw a significant decrease in 25-0H vitamin D levels in the participants who had not completely discontinued their use of antipsychotics, along with less weight loss and higher BMI as compared to those who had completely discontinued. These results are in line with results of other studies, which had shown that lower levels of 25-0H vitamin D were associated with higher body fat mass (9, 10). Some limitations need to be acknowledged. Since weight change as a result of discontinu­ing anti psychotics on bone turnover appears to be more important than the effects of reduced prolactin, a main shortcoming has been the lack of measurements of leptin and osteocalcin as possible mediators of bone and energy metabolism. Another limitation is the lack of informa­tion regarding oestrogen deficiency in females . Also, the follow-up period of three months may have been on the short side. Most studies investigating the effects of osteoporosis treat­ment on bone markers have used follow-up periods of at least one year (18-21), and we may thus have missed relevant changes in bone resorption and formation markers that may have taken place after a more prolonged period of time. Furthermore, since the mean age of study participants was almost 50 years and all lived in residential facilities, the results of the study cannot be generalized to children, adolescents and elderly and to individuals with intellectual disability living in the community. 
Conclusions The present study has shown that discontinuation of antipsychotics leads to a decrease in prolactin levels and increase in testosterone levels and to increased bone turnover markers. The potentially beneficial effects of increased sex hormone levels on bone turnover may have been overturned by the negative effects of weight loss as a result of discontinuation, at least on the short term. The increase in bone turnover levels, however, should not be a reason to not consider discontinuation in clinical practice, given the potential benefits of discontinuation with regard to behavioural functioning (23) and body weight. Future studies regarding the effect of discontinuation of antipsychotics on bone me­tabolism should use longer follow-up periods, and focus on the relationship between prolac­tin plasma levels, sex hormones, adipose tissue, 25-0H vitamin D and PIH plasma levels and bone metabolism. 
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Chapter 7 
General Discussion 
111 
ll2 
Main findings The focus of the studies described in this thesis was on (I) antipsychotics' prescription practice of Intellectual Disability physicians, (II) results and behavioural aspects of discontinu­ation of off-label used anti psychotics, (III) comparison of two time schedules for tapering off, and (IV) physical health related aspects of long-term use of anti psychotics. (I) Antipsychotics were prescribed in approximately a third of all clients. This prevalence is similar or somewhat lower compared with studies abroad (1 ,2) and (3) respectively, but higher compared with previous Dutch studies ( 4,5). Also, prescriptions were for more than ten year in a vast majority and reasons for prescription were for the most part off-label, most notably for behavioural symptoms but also for symptoms of non-psychotic mental disorders. Female sex was associated with higher odds of unclear reasons for prescriptions and male sex with higher odds of behavioural reasons. Diagnosis and treatment of challenging behaviours and mental disorders in patients with intellectual disability are complex ( 6-10). Therefore, these findings may illustrate deficiencies in proper assessment and treatment of challenging behaviours and mental health disorders in patients with intellectual disability in clinical practice of Dutch Intellectual Disability physi­cians. However, data of the prevalence study have been collected in 2008, shortly after the publication of a specialist guideline for prescription of psychotropic drugs of the Dutch Asso­ciation of intellectual disability physicians ( 11) and current clinical practice and policies may have improved. (II) Results of the discontinuation trial had shown that in 43% of participants anti psychot­ics used for challenging behaviour could be completely withdrawn; at follow-up, 12 weeks later 36% of participants were still completely off antipsychotic medication. Moreover, accord­ing to the primary outcome measure, the ABC, we saw no worsening in behaviour, irrespective of whether complete discontinuation had been achieved or not. These results are similar com­pared to the small prospective discontinuation study of Ahmed et al. (12). Women appeared to be more likely to achieve complete discontinuation than men. (III). There were no differences between the two discontinuation time schedules neither with respect to the behavioural aspects nor to the physical aspects. Of particular interest is the finding of a discrepancy in results of the different behavioural measurements. We used three behavioural outcome measures: the ABC, a standardized vali­dated scale which was filled out by the main caregiver; a Visual Analogue Scale (VAS) of a target behavioural symptom corresponding to one of the five ABC subscales, filled out by the main caregiver; and the Clinical Global Impression scale Improvement (CGI-I) representing wheth­er and how the behaviour of the particular participant had changed from baseline, filled out by the investigating Intellectual Disability physician. According to the ABC participants' scores of aberrant behavioural symptoms had decreased (meaning less aberrant behaviour) in those participants who had completely discontinued antipsychotics both at the time point shortly after complete discontinuation and at follow-up. In those who had not achieved complete discontinuation scores of aberrant behavioural symptoms had increased slightly at the time point of termination of the discontinuation trajectory ( mostly because of too much worsening 113 
in behaviour as perceived by caregivers and staff) and decreased at the time point of follow-up. VAS scores of the target behavioural symptom at the time point of complete discontinuation and at follow-up were unchanged from baseline in those participants who had achieved com­plete discontinuation; in those who had not VAS scores showed severe behavioural worsening at the time point of termination of the discontinuation trajectory and considerable worsening at follow-up. Results of CGI-1 scores showed a similar, but less pronounced pattern as VAS scores. Thus, apparently do reductions in aberrant behavioural symptoms not correspond with perceptions of severity of participants' aberrant behaviour in caregivers and clinicians. The discrepancy in results of behavioural measurements may be explained by believes in caregiv­ers and staff of worsening in behaviour following dose reductions of antipsychotic drugs (13), by influences on behaviour and on psychotropic drug use of caregivers and staff (14-16), and by staff/client interactions and causal attributions of challenging behaviours in caregivers and staff, resulting in maintenance of challenging behaviours in patients ( 17,18). Therefore, the influence of staff related factors on the achievement of complete discontinuation of antipsy­chotics in this study should be examined in future studies. Another important finding is the relationship of neurological side effects of anti psychotics with aberrant behavioural symptoms; e.g. extrapyramidal symptoms were found to be associ­ated with higher ABC ratings. Also, autonomic nervous symptoms were associated with more worsening in behaviour according to CGI-1, meaning clinicians saw more worsening in behav­ioural functioning following dose changes in those who had more autonomic nervous symp­toms prior to the discontinuation trajectory, most notably in those who did not completely discontinue their use of antipsychotics. This is a point of concern, because extrapyramidal symptoms in individuals with intellectual disability are likely to be mistaken as symptoms of restlessness, and autonomic symptoms may remain hidden and lead to feelings of disease and irritability. These behaviours may in tum lead to a call for higher dose of the anti psychotic drug, which subsequently may lead to a vicious circle of more neurological side effects. (IV) Physical health aspects In a cross-sectional study design of baseline data the presence and determinants of physical symptoms and aberrant biochemical parameters associated with long-term use of anti psychotics were investigated. Changes in presence and severity of physical symptoms and metabolic and hormonal abnormalities between the baseline and follow-up time point, and determinants of related parameters were investigated as part of the discontinuation trial. One or more extrapyramidal neurological symptoms were present in slightly more than half and overweight in slightly less than half of participants. The metabolic syndrome (in­cluding the presence of at least three of five of the components: elevated waist circumference, blood pressure, plasma triglycerides, high-density-lipoproteins [HDL] and glucose; if present this increases the risk for cardio-vascular diseases), abnormal levels of prolactin hormone and signs of aberrant bone metabolism were present in 11 %, 17% and 25%, respectively. We found various determinants for the presence and magnitude of these physical parameters which were partly similar as found in some previous studies; e.g. higher age and more severe intellectual disability with increased risk of dyskinesia (19,20); less severe intellectual disability with more risk of being overweight (21 ), use of atypical antipsychotic drug with more risk of higher blood pressure (22,23) and with elevated blood glucose (24). Although there have been previous studies regarding determinants of the various physical side effects of anti psychotics, studies of 114 
health hazards in non-psychotic individuals with intellectual disability who use long-term an­ti psychotics are scarce. This is a point of concern because antipsychotics are widely prescribed in non-psychotic conditions in individuals with intellectual disability ( chapter 1 )  and other specific risk factors for health hazards associated with use of antipsychotics in this population may increase the vulnerability for these health hazards (25) .  The various determinants of phys­ical symptoms and biochemical parameters associated with long-term use of antipsychotics which were found in the present study offer an overview of patient and antipsychotics medica­tion characteristics which may increase or decrease health hazards associated with chronic use antipsychotics and thus may help clinicians in prescription policies. Complete discontinuation of antipsychotics led to a substantial decrease in weight, Body Mass Index (BMI), waist circumference ( reflecting abdominal fat mass) and blood pressure. Also in participants who had not achieved complete discontinuation we saw weight loss, how­ever, also a significant increase in plasma glucose and no reduction in waist circumference. The mean weight loss between baseline and follow-up time point in those participants who did not completely discontinue their use of anti psychotics was less compared with those who had fully discontinued, presumably reflecting weight loss during dosage decrease and weight gain following dosage increase ( minimum dosages were at the time point of terminating the discontinuation trajectory and dosage reductions at follow-up as compared with baseline were marginal). The findings in those participants who had incompletely discontinued may illus­trate the increasing hazards of diabetes mellitus associated with use of antipsychotics (26) . The relationship of long-term use of antipsychotics with bone metabolism and bone cal­cium loss appeared to be complex. Not surprisingly ( chapter 6), discontinuation of antip­sychotics led to a decrease in plasma levels of the lactotrophic hormone prolactin (in males and females) and to an increase of the sex hormone testosterone ( in males). Conversely, the increase of plasma bone turnover markers, reflecting aberrant bone metabolism in adults is a bit surprising, because the supposedly beneficial effect of normalising elevated prolactin levels and decreased sex hormones levels should rather lead to decreased bone turnover (27,28) .  We found no correlations of plasma prolactin and testosterone levels with plasma bone turnover markers and no associations of changes in prolactin with follow-up bone turnover markers. In contrast, we found weight loss to be associated with bone turnover markers. Therefore, it may be concluded that it is weight loss rather than decreased prolactin that leads to changes in bone turnover. These findings may shift the focus of the hyperprolactinaemia-induced hor­monal side effects of antipsychotics as the cause of bone calcium loss to the metabolic side effects of antipsychotics leading to changes in bone turnover. Anti-psychotic induced weight gain may on the one hand protect against bone loss through increased plasma levels of the adipose tissue derived leptin (29), on the other hand antipsychotic induced obesity may lead to an increase in bone loss stimulating and decrease in bone loss protecting hormones (30-32) .  Therefore, apparently, the antipsychotic-induced metabolic side effects also include bone metabolism. Finally, a genetic determinant appeared to be associated with metabolic changes following (attempted) discontinuation of antipsychotics. The presence of the C-allele of serotonin 5-0H tryptamine receptor gene was associated with higher waist circumference and a shift towards an unfavourable plasma lipids profile, thus confirming results of previous studies which had shown presence of this particular polymorphism was associated with the metabolic syndrome (33,34) . 115 
Methodological issues 
Generalizability The study regarding prescription practice had been carried out in congregated living facili­ties of three large care providers; participants were all 2373 clients, i .e. 7% of all individuals with intellectual disability living in residential facilities in the Netherlands. In this population we recruited a representative sample of patients using long-term anti psychotics for behavioural problems to carry out the discontinuation trial. Therefore, results presented in this thesis may be generalized to populations of clients with intellectual disabilities living in residential facili­ties of care providing organizations, but not to community populations. The discontinuation trial; sample size and allocation The gold standard to investigate the effectiveness of a medicine is a double blind rand­omized placebo controlled trial in which the effects of the pharmacologic active drug are com­pared to the effects of placebo. However, as previously discussed by Oliver- Africano et al. (35), several problems regarding conducting such a trial in individuals with intellectual disability were met. Contradictory results of studies with regard to the effectiveness of anti psychotics for challenging behaviours (36,37) had led to controversies in treatment of behavioural problems in staff and to fear for behavioural deterioration during and after discontinuation in family members and caregivers. Furthermore, a lot of caregivers and staff members had stated not to give consent for participation of their client while not knowing whether he or she used the pharmacologically active drug or placebo. So, we could expect problems in the recruitment of participants. Moreover, we did not succeed in sufficient funding to perform a double blind placebo trial. Hence, we chose an open study design and succeeded in recruitment of 99 par­ticipants, which was a sufficient number to test the primary study hypothesis. However, the sample may have been too small to study the effects of discontinuation on metabolic symp­toms and to detect effects of genetic polymorphisms on physical symptoms and biochemical parameters. As mentioned in Chapter 1, discontinuation schedules of 14  weeks and 28 weeks were used. Allocation took place in order of receipt of the informed consent letter. Allocation was not blinded and this is a dear weakness. However, neither the participant, nor caregivers, staff and legal representatives were aware of the allocation at the time of obtaining informed consent. 
The discontinuation trial; behavioural measurements We have chosen to use three instruments to measure behavioural effects of discontinuation, because we wanted to show assessments of participants' behaviour from different perspectives. The primary outcome measure, the Aberrant Behaviour Checklist (ABC) may be considered as the gold standard in our study. The ABC is a questionnaire which must be filled out by a caregiver who is very familiar with the participant. It is a widely used standardized validated scale (38,39) and is therefore less likely to be sensitive to a subjective view than the second­ary outcome measures, the Clinical Global Impression, representing clinicians view of overall improvement or worsening in behaviour and a Visual Analogue Scale of a target behavioural symptom, representing the caregivers' view. 
The discontinuation trial; limitations 116 
Although the sample was representative for the study population, a major limitation is the missing of a matched control group of clients who continued chronic use of anti-psychotics. Also, lacking are data regarding behavioural measurements and health parameters before treat­ment with anti psychotics had started. This is a limitation with regard to the physical symptoms associated with side effects of antipsychotics, because we cannot causatively link the presence of these symptoms to the long-term use of these agents. Finally, we had to rely on medical files for psychiatric diagnoses which were mostly not specified according to DSM-IV-TR or another classification system, and for chronic medical conditions, so we may have missed diagnoses of mental and physical disorders. However, all participants underwent a comprehensive medical examination and medical history shortly be­fore the beginning of the discontinuation trajectory, so we think this is not a major limitation. 
Clinical implications The survey of antipsychotics prescription practice in Dutch AVG' s showed that adherence to guidelines concerning prescription policies of psychotropic medication in intellectual dis­ability medicine could be improved. Therefore, the implementation of the Dutch specialist guideline ( 11) should be stimulated. This implies a thorough assessment of a patient who presents with a behavioural or psychiatric problem prior to treatment. Also, prescription of an­ti psychotics for behavioural reasons should be carefully weighed against the use of non-phar­macological treatments and should always be integrated with psychotherapeutic measures. Overall, the results regarding behavioural aspects of the discontinuation study may encour­age clinicians to try to taper off long-term and off-label used anti psychotics in their intellectu­ally disabled patients in a period of 3-4 months. Given the findings of perceived behavioural worsening during and after the discontinuation trajectory in caregivers education, training, support and coaching by behavioural scientists in managing challenging behaviours of their patients is strongly advised. The results regarding the physical aspects of discontinuing antip­sychotics are even more encouraging, since both complete discontinuation as well as dosage reductions led to favourable effects on physical health and reduced health hazards associated with the long-term use of antipsychotics. Obviously, clinicians may have good reasons to decide to prescribe antipsychotics in off­label indications. If so, they should take into account patient characteristics which determine vulnerability to antipsychotics related health hazards. Life style factors which increase haz­ards for metabolic dysregulation in this population must have attention, e.g. physical activity should be stimulated (40). Finally, as a base of a wide range for future studies in intellectual disability mental health care standardized recording of patients and prescriptions characteristics, and standardized measurements of behavioural, psychiatric and physical effects of anti psychotics in daily clini­cal practice should be promoted. 
Research implications As stated above at the Main Findings (I), the survey of antipsychotic prescription practice took place almost five years ago (reference date 1 September 2008) shortly after the first pub­lication of the NVAVG specialist guideline (11), so there may be need to revise this guideline. This is a good reason to repeat the survey and results may be used to promote the implementa-117 
tion of the revised guideline. Furthermore, there is need to repeat a discontinuation study in a methodologically more robust design in order to investigate whether results of the present study can be confirmed and to enhance the scientific evidence. Actually, proposals for both studies have been submitted for fundraising. Some findings in this study are of particular interest and need further study; e.g. the finding regarding the association of female sex with the lack of a clear reason for prescrip­tion and the finding regarding females to be more likely to achieve complete discontinuation than men may have a relationship. Because sex differences in general (Dutch) health care are common, signs of sex differences in intellectual disability mental health care should be investigated. Also, the finding of discrepancy in outcomes of the "gold standard" behavioural measurement with the scale which measured caregivers perception of behaviour, is intriguing. Possibly, staff related factors have played a role in determining the outcomes of the antip­sychotic discontinuation trajectory. Thus, it is necessary to investigate the influence of staff related factors on challenging behaviours and psychotropic drug use in individuals with intel­lectual disability. Actually, a research project to investigate whether education and training of caregivers could enhance management of challenging behaviour and reduce psychotropic drug use in their patients is being designed and grants have been obtained. Extrapyramidal symptoms and autonomic nervous system symptoms were associ­ated with higher severity of aberrant behavioural symptoms and with worsened behavioural functioning. More severe challenging behaviour in patients with intellectual disability may readily lead to use of higher dosages and on-going use of anti psychotics. Therefore these find­ings should be an urgent topic for further research. A higher level of scientific evidence for this relationship may lead to a stronger evidence base in treatment policies regarding the use of anti psychotics in intellectually disabled patients with challenging behaviour and (severe) akathisia, parkinsonism and dyskinesia. Studies should focus on recognition and diagnostics of extra pyramidal and autonomic symptoms associated with side effects of anti psychotics, and on associations of these symptoms with severity of behavioural symptoms. Although the relationship between use of antipsychotics, weight gain, the metabolic syndrome hyperprolactinaemia and hypogonadism have been well established, the relation­ship with bone metabolism is less clear. In the study of Schwetz et al. (29) a relationship of adipose tissue, bone metabolism, insulin and gonads has been described and the existence of a feedback loop is postulated. The finding of the association of weight loss with bone turnover markers in the present study may fit well to this hypothesis and the role of antipsychotics' in­duced weight gain possibly disturbing this feedback loop may be an interesting topic for more research. However, research on this topic is not reserved to the field of intellectual disability medicine and studies should be carried out in collaboration with other stakeholders in the field of mental health care. 
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Chapter 8 
Summary and conclusions 
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The main goal of this thesis was to give an overview of current clinical practice regarding the long-term use of antipsychotics in individuals with intellectual disability and to present a study of behavioural and physical aspects of discontinuation in case of use on an off-label base, e.g. challenging behaviours. Anti psychotic drugs are primarily indicated for psychotic disorders, which may present with behavioural symptoms and may be difficult to diagnose in individuals with intellectual dis­ability. However, the number of prescriptions of anti psychotics have been shown to exceed the expected prevalence of psychotic disorders. Therefore, it may be supposed that antipsychot­ics are frequently prescribed outside this licensed indication, such as challenging behaviour. Challenging behaviours may be caused by environmental factors, but are also associated with the presence of physical and mental disorders. Therefore, a thorough assessment of these be­haviours is necessary before a treatment should be started. The evidence base whether antip­sychotics may alleviate challenging behaviours in individuals with intellectual disabilities is meagre. Yet, antipsychotics are widely prescribed for this reason, although there is a consider­able risk for harmful side effects, especially on long-term use. Behavioural aspects of discontinuation of antipsychotics were studied with help of three different behavioural measurements. Physical aspects which were studied in this thesis regard neurological, metabolic and hormonal side effects of antipsychotics. These include so called extrapyramidal symptoms of the motoric system and symptoms of the autonomic nervous system; metabolic effects on weight, abdominal fat mass, blood pressure, blood plasma lip­ids and glucose; and effects on plasma levels of the luteotrophic hormone prolactin and sex hormone testosterone. Sex hormones may influence bone metabolism. Determinants of these parameters may be medication related, for example dosage and type of the anti psychotic drug and patient related, including genetic polymorphisms of antipsychotic drug receptors which are part of the neuron cell membrane. 
Chapter 1 offers an overview of the definitions and concepts used in this thesis and the main potential side effects of antipsychotic drugs. Also, background and reasons to set up the discontinuation study, an outline of the objectives of the studies described in this thesis and a detailed description of the study design of the discontinuation trial are provided. 
Chapter 2 presents results of a study regarding prescriptions of anti psychotics by Dutch In­tellectual Disability physicians (Arts voor Verstandelijk Gehandicapten, AVG) in a population of individuals with intellectual disabilities living in residential facilities of three care provid­ers . Data were collected from pharmaceutical and medical records on the reference date of 1 September 2008 and were used to establish prevalence, duration and reasons for prescription. Also, various patient characteristics including age, sex, severity of intellectual disability, the presence of additional (non-psychotic) mental disorders and living situation ( central location, community home providing care & support, community home providing support) and use of other psychotropic medication were recorded. Reasons for prescription were classified as (0) no indication or reason noted; ( 1) schizophrenia, bipolar disorder or chronic psychotic dis­order classified according to DSM-IV TR; ( 2) unspecified psychotic disorder ( e.g. no reference noted to DSM-IV TR criteria or other classification system); ( 3) repeated episodes of psychotic symptoms or borderline psychotic functioning; ( 4) single episode of psychotic symptoms; (5) 125 
behavioural symptoms; (6) sleep disorder. The prevalence of the use of antipsychotics was 32%; antidepressants were in 17% and benzodiazepines in 20% used as psychotropic co-medication. Prevalence of the use of an­tipsychotics was similar across the three care providers, but with regard to the use of psycho­tropic co-medication and the presence of an additional mental disorders there were differ­ences between the care providers, most so with regard to the presence of autistic disorder. Antipsychotics were in almost 80% used for more than ten years and in almost 60% prescribed for behavioural symptoms. A psychotic disorder or psychotic symptoms was the reason for prescription in 22% of patients; however, in only half of these prescriptions were references to classification according DSM-N-TR criteria or another classification system noted in the medical records. Various patient characteristics were found to be associated with reasons for prescription; among these more severe intellectual disability and male sex with higher odds for behavioural symptoms and female sex with the missing of a noted reason. Those patients with moderate and mild intellectual disability and who had no comorbid non-psychotic men­tal disorder were more likely to use anti psychotics for reasons of psychotic disorder classified according to DSM-N-TR criteria. The results of this study may illustrate the difficulties in proper diagnostics of mental disor­ders in individuals with intellectual disability. Also, it may be concluded that better adherence should be promoted to a Dutch specialist guideline regarding prescriptions of psychotropic drugs on an evidence base, which was published in January 2008 (Prescription of psychotropic agents in patients with intellectual disabilities; Voorschrijven van psychofarmaca bij mensen met een verstandelijke beperking). NVAVG guideline 9. Available at: http://www.nvavg.nl). 
Chapter 3 describes in detail the background, study design and in- and exclusion criteria of the discontinuation trial, and effects on behaviour of tapering off anti psychotics in a time schedule of 14 and 28 weeks, respectively. The main hypothesis of the discontinuation study was that "discontinuation of anti psychotics used for behavioural symptoms in individuals with intellectual disability would not lead to worsening in behavioural functioning". The pri­mary objective of this study was to test the above mentioned hypothesis as measured with the primary outcome measure, the Aberrant Behaviour Checklist (ABC); this is a widely used standardized validated scale developed to measure treatment effects on aberrant behavioural symptoms. Secondary objectives were to compare results of the two discontinuation sched­ules, to compare characteristics of those who were able to achieve complete discontinuation versus those who were not, and to identify potential determinants which might predict the outcomes of discontinuation. Measurements were collected shortly prior to discontinuation (baseline), at a time point two or four weeks after the scheduled complete discontinuation ( or in case complete discon­tinuation had not been achieved two or four weeks after the time point of maximum dose reduction), and a time point of 26 or 40 weeks after the first dose reduction (follow-up). Measurements included the ABC (primary outcome), which was completed by the caregiver, a Visual Analogue Scale (VAS) of a target behavioural symptom corresponding to one of the five subscales of the ABC as perceived by the caregiver and the Clinical Global Impression­scale Improvement (CGI-I), representing clinicians view whether and how the participants' behaviour had changed compared with baseline. The VAS and the CGI-I were used as second-
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ary outcome measures. Also, presence and severity of baseline extra pyramidal symptoms and of autonomic symptoms were measured and used as potential determinants for the outcomes of discontinuation. Other potential determinants were baseline patient and medication char­acteristics. Of the 99 participants 43 achieved complete discontinuation and at follow-up 7 of those had resumed their use of antipsychotics. As measured with the primary outcome measure (ABC) there was no behavioural worsening. Moreover, in participants who achieved complete discontinuation symptoms of aberrant behaviour had decreased. However, outcomes of the secondary outcome measures showed a different pattern, in particular outcomes of the VAS. Here, measurements showed unchanged behaviours in participants who had achieved com­plete discontinuation and behavioural worsening in those who had not. Results of the two dis­continuation schedules were similar. Those participants who had achieved complete discon­tinuation had lower baseline ABC ratings, lower baseline ratings of extrapyramidal symptoms and used lower baseline antipsychotic drug dosage as compared with those participants who had not achieved complete discontinuation. A greater severity of extrapyramidal symptoms and of autonomic symptoms at baseline was associated with higher ratings of aberrant behav­iour and worse behavioural functioning 2 or 4 weeks after the termination of the discontinu­ation trajectory. Higher ratings of aberrant behaviour at baseline and male sex were associated with lower odds to achieve complete discontinuation. The results of this trial may be encouraging for clinicians to try to taper off antipsychot­ics used for challenging behaviours in not a too prolonged period of time. Furthermore, and this may be a point of concern, results suggest that symptoms of neurological side effects of antipsychotics may be an underlying factor in maintaining aberrant behaviour symptoms in individuals with intellectual disability. Moreover, results of the different behavioural outcome measures were discrepant, e.g. caregiver's perceived more severe aberrant behaviour as com­pared with aberrant behavioural symptoms as measured with a standardized scale. Both find­ings should be a topic for future studies. Chapter 4 offers an overview of the presence, severity and determinants of physical symp­toms and abnormal values of biochemical parameters which are associated with long-term use of anti psychotics. In this study we used the baseline data of the discontinuation trial. As is mentioned in chapter 7, there are some methodological shortcomings in the discontinuation trial study design. One of these is the missing of measurements of physical parameters in study participants before the initiation of treatment with antipsychotics. Therefore, strictly spoken we cannot conclude the presence of these abnormal physical symptoms and parameters in participants is caused by the long-term use of antipsychotics. Use of antipsychotics may have detrimental effects on the motoric system, metabolic regulation and gonadal functioning in patients. The latter may result in increased calcium bone loss and sub­sequent increased risk of osteoporosis. The degree in which antipsychotics cause these side effects varies depending on antipsychotics properties regarding receptor affinity; typical antipsychotics are known to cause more neurological side effects and atypicals to cause more metabolic side ef­fects. Several studies have shown that patients with intellectual disability are more vulnerable to the physical side effects of antipsychotics as compared with typical patients, due to the increased hazards for movement disorders, overweight, metabolic dysregulation and osteoporosis. 
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The focus in this study is on: ( 1)  extra pyramidal symptoms, e.g. akathisia, parkinsonism 
and dyskinesia; (2) metabolic symptoms, e.g. overweight and the metabolic syndrome (de­
fined as presence of at least three of five components, too high waist circumference, hyper­
tension, abnormal blood plasma levels of triglycerides and high density lipoproteins, and 
elevated fasting glucose, or use of medication indicated for the last four symptoms, in accord­
ance with the National Cholesterol Education Program Adult Treatment Panel III criteria); 
and (3) the influence of elevated plasma levels of the hormone prolactin on plasma levels of 
bone turnover markers. 
Extrapyramidal symptoms were present in 53%, overweight in 46% and the metabolic syn­
drome in 11 % of participants. Furthermore abnormal levels of plasma prolactin and bone 
turnover parameters were present in 17% and 25%, respectively. Results of determinants for 
the presence and severity of these physical symptoms confirmed largely results of previous 
studies which were performed in different populations. Higher age and more severe intellec­
tual disability were associated with presence and severity of dyskinesia and a higher dosage of 
the anti psychotic drug with severity of parkinsonism. Less severe intellectual disability was as­
sociated with the presence of overweight, and with higher waist circumference and Body Mass 
Index ( BMI). Use of atypical antipsychotics was associated with elevated blood pressure and 
plasma glucose. In this cross-sectional study we found no associations of patients genetic poly­
morphisms of anti psychotic drug receptors with presence or severity of the physical symptoms 
and biochemical parameters. However, since we used a relatively small convenience sample 
only large effects sizes could have been detected. 
Clinicians should take into account patient's characteristics which may increase the vulner­
ability to health hazards associated with use of antipsychotics in decision making whether or 
not to prescribe an anti psychotic drug for treatment of challenging behaviours and if so, which 
type of antipsychotic drug could best be chosen. 
In chapter 5 and 6 the physical and biochemical effects of discontinuation of antipsychot­
ics and determinants of the various outcomes are described. Results of participants allocated 
to the 14 weeks and those allocated to the 28 weeks discontinuation schedule were largely 
similar, so these groups were merged in the analyses. Measurements were collected at baseline 
and follow-up. 
Questions of the study described in chapter 5 were ( 1)  what is the effect of discontinuation 
of antipsychotics on waist circumference, BMI, weight and on parameters of the metabolic 
syndrome?; and (2) are there associations between genetic receptor polymorphisms and meta­
bolic outcomes and between medication factors and metabolic outcomes? 
As cut-off values of components of the metabolic syndrome The National Cholesterol 
Education Program Adult Treatment Panel III ( NCEP-ATPIII) criteria were used. Outcome 
measures included waist circumference, weight, BMI, systolic and diastolic blood pressure, and 
fasting plasma levels of triglycerides, high-density lipoproteins (HDL) and glucose. As poten­
tial predictors for the outcomes at follow-up polymorphisms of receptor genes ( the presence 
of the rs3813929 T allele and of the rs1414334 C allele), medication baseline dosage, use of 
atypical versus typical antipsychotic antipsychotics and achievement of complete discontinu­
ation were used. 
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Results of analyses in the whole sample showed that discontinuation of anti psychotics led to a mean decrease of 4 cm waist circumference, of 3.5 kg weight, 1 .4 kg/m2 BMI and 7 . 1  mm Hg systolic blood pressure. In those participants who had not completely discontinued their use of antipsychotics was the mean weight loss approximately half of that of those who were completely off antipsychotics at follow-up. Moreover, in those participants who had on-going or renewed use of antipsychotics an increase in fasting glucose as compared with baseline was found. The presence of the C-allele of serotonin 5 hydroxytryptamine receptor polymorphism rsl41334 was associated with higher waist circumference and higher plasma levels of triglycer­ides and lower levels of high density lipoprotein ( that means a shift towards an unfavourable blood lipid profile) at follow-up. Achievement of complete discontinuation was associated with larger decrease in waist circumference and BMI. Results of this study show the beneficial effects of discontinuation of long-term used an­tipsychotics on metabolic outcomes. Laboratory determination of presence of the C-allele of serotonin 5 hydroxytryptamine receptor polymorphism rs1 41334 which increases health haz­ards associated with the metabolic syndrome in patients who use antipsychotics may be help­ful in possible future clinical practice of tailor made pharmacotherapy. Questions of the study described in chapter 6 were ( 1) what is the effect of discontinuation antipsychotics on plasma levels of prolactin and bone turnover markers? and (2) are changes in bone turnover related with changes in prolactin or rather with changes in weight? The study hypothesis was that discontinuation of antipsychotics would lead to a decrease in prolactin and bone turnover markers plasma levels. Outcome measures were weight, BMI and plasma levels of prolactin, testosterone, bone resorption marker C-telopeptide type I collagen (CIX), bone formation markers bone alkaline phosphatase (B-ALP) and amino-propeptide type I collagen (PINP), bone resorption protect­ing 25-0H vitamin D and bone resorption stimulating parathyroid hormone (PTH). Plasma levels of 25-0H vitamin D and PTH may change during and after discontinuation as a result of changes in body fat mass. Both complete as well as incomplete discontinuation led to a decrease in plasma levels of prolactin and an increase in CIX and PTH. In male participants who had completely dis­continued their use of antipsychotics there was an increase of testosterone plasma levels. In those participants who had incompletely discontinued their use of antipsychotics there was a significant decrease in 25-0H vitamin D levels, along with less weight loss and higher BMI as compared to those who had completely discontinued. There were no correlations of prolactin and testosterone with bone turnover markers, nor at baseline neither at follow-up and no asso­ciations of prolactin baseline/follow-up differences with follow-up levels of the bone markers. Achievement of complete discontinuation was associated with lower prolactin plasma levels at follow-up and with less difference in baseline/follow-up PTH levels. More weight loss was associated with higher CIX levels at follow-up, but with less difference in baseline/follow-up CIX levels and with less difference in baseline/follow-up 25-0H vitamin D levels. These results suggest that it is reduced body weight, rather than decreased prolactin that appears to be associated with the change in bone turnover. In conclusion, discontinuation of antipsychot­ics leads to increased bone turnover, most notably through the effects of weight loss, which may have overshadowed the effect of normalizing prolactin levels, at least on the short term. 
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In the general discussion in chapter 7, some methodological issues, the main findings described in this thesis, and clinical and research implications of these findings are presented. Main findings concerned ( 1) prevalence of the use of anti psychotics in a large sample of in­dividuals with intellectual disability living in residential settings, (2) antipsychotics' prescrip­tion practice of Dutch intellectual disability physicians (AVG), (3) presence and determinants of physical symptoms associated with health hazards of the long-term use of antipsychotics and last but not least ( 4) results and behavioural and physical outcomes of an anti psychotics' discontinuation trial in two time schedules performed in a representative sample of individu­als who used long-term antipsychotics for behavioural symptoms. Clinical implications concerned promotion of better adherence to a Dutch specialist guideline regarding prescriptions of psychotropic drugs, to utilize standardized instruments to measure behavioural and physical effects of the use of antipsychotics and to try taper off chronically off-label used anti psychotics, along with training and coaching of caregivers. Research implications concerned a repeat of the survey regarding prescription practice of AVG's and of the discontinuation trial, studies regarding the influence of antipsychotic's neu­rological side effects and the influence of staff related factors on behavioural outcomes and on-going antipsychotic drug use, and studies regarding the relationship between the effects of antipsychotics on adipose tissue, gonadal function and bone metabolism. 
Conclusions A survey of prescription practice of Dutch Intellectual Disability physicians (AVG) in resi­dential settings revealed that AVG's prescribed anti psychotics to almost a third of their patients, mostly for long-term. Prescriptions were in only 22% for psychotic disorders. However, as­sessment of these disorders were in approximately half of these indications inappropriate. All other prescriptions were on an off- label base, most frequently for behavioural symptoms, par­ticularly in patients with severe and profound intellectual disabilities. Because the survey was performed in 2008 shortly after the publication of a specialist guideline, AVG's prescription policies might have changed since that time. Thus, there is need to repeat the survey in order to investigate current adherence to this guideline. Results of a discontinuation trial in 14 or 28 weeks of long-term used antipsychotics for behavioural symptoms in patients with intellectual disability showed discontinuation could be successfully achieved in 43% of participants; at follow-up three months later 36% of par­ticipants were still completely off antipsychotics. Both in those participants who had achieved complete discontinuation and those who had not, there was no behavioural worsening in a majority. Results of the two discontinuation schedules of 14 and 28 weeks were similar. Moreover, results suggest the presence of neurological side effects of antipsychotics may play a role in maintaining challenging behaviours and antipsychotic drug use. Also, caregivers and staff perceived behavioural symptoms as worse compared with the severity of behavioural symptoms as measured with a standardized validated scale. Both findings should be topics for future studies. Because this trial has some methodological limitations there is need to repeat the trial in a methodologically more robust design in order to improve the level of evidence of the results. 130 
Use of antipsychotics may increase health hazards of being overweight, metabolic dysregu­lation, gonadal dysregulation and calcium bone loss. Various patient and medication char­acteristics were identified as predictors of these health hazards and should have clinical im­plications in pharmaceutical treatment of challenging behaviours and the choice of type and dosage of the antipsychotic drug. In aging patients with more severe intellectual disability discontinuation of use of antipsychotics should be considered, because of increasing risk for hypertension and dyskinesia and in patients who have overweight and glucose dysregulation discontinuation or switching to a typical anti psychotic may be necessary. Furthermore, discon­tinuation or dose lowering should be attempted in case of parkinsonism. Results of the discontinuation trial showed beneficial effects with regard to metabolic symptoms, e.g. reduction in waist circumference, weight and blood pressure; however, bone turnover increased. Most likely, the potential benefits of increase in sex hormones have been overshadowed by the detrimental effect of weight loss at least on the short term. Future studies should focus on the influence of the use of anti psychotics on body fat mass, glucose metabo­lism, gonadal function and bone metabolism. The overall results of the studies described in this thesis have clear clinical implications. Clinicians should thoroughly asses underlying causes of challenging behaviour in individuals with intellectual disability and be critical of too prompt medical treatment. Education and coaching of caregivers and staff in treatment of challenging behaviours should be promoted. In case of chronic use of antipsychotics discontinuation should be considered, especially in the presence of health hazards associated with the use of anti psychotics. Tapering off may take place in period of 3-4 months. 131 
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Samenvatting en conclusies 
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Het doel van dit proefschrift is om een overzicht te geven van de klinische praktijk bij het 
voorschrijven van antipsychotica aan mensen met een verstandelijke beperking en van een 
studie naar effecten op het gedrag en fysieke aspecten bij afbouw van langdurig gebruik van 
antipsychotica voor gedragsproblemen. 
Antipsychotica zijn in de eerste plaats ge'indiceerd en geregistreerd voor de behandeling 
van psychotische ziekten. Psychotische ziekten kunnen zich presenteren met afwijkend ge­
drag en zijn bij mensen met een verstandelijke beperking vaak moeilijk te diagnosticeren. 
Uit onderzoek is echter gebleken dat de prevalentie van het gebruik van antipsychotica door 
mensen met een verstandelijke beperking veel hoger is, dan is te verwachten op grond van het 
voorkomen van psychotische ziekten in deze populatie. Daarom kan verondersteld worden 
dat antipsychotica vaak worden voorgeschreven buiten de geregistreerde indicatie ( off-label), 
zoals bij gebruik voor gedragsproblemen. Gedragsproblemen kunnen veroorzaakt worden 
door omgevingsfactoren, maar zijn ook gerelateerd aan de aanwezigheid van bijkomende li­
chamelijke en psychische ziekten. Daarom is het nodig zorgvuldig onderzoek te doen, alvo­
rens met een behandeling te beginnen. Het wetenschappelijk bewijs voor de werkzaamheid bij 
het verhelpen van gedragsproblemen van mensen met een verstandelijke beperking is beperkt. 
Toch worden antipsychotica vaak voorgeschreven bij de behandeling van gedragsproblemen, 
hoewel er een aanzienlijk risico bestaat voor het optreden van schadelijke bijwerkingen, met 
name bij langdurig gebruik. 
Bij het onderzoek naar de effecten van afbouw van antipsychotica werden de effecten op 
het gedrag bestudeerd aan de hand van drie verschillende gedragsvragenlijsten. De fysieke 
aspecten die bestudeerd werden betroffen neurologische, metabole en hormonale bijwerkin­
gen van antipsychotica. Het gaat dan om zogenaamde extrapyramidale symptomen van het 
neuromotorisch systeem en symptomen van het autonome zenuwstelsel; metabole effecten 
op het lichaamsgewicht, buikomvang, bloeddruk, bloedvetten en bloedglucose; en effecten 
op bloedspiegels van het luteotrope hormoon prolactine en geslachtshormoon testosteron. 
Geslachtshormonen kunnen het botmetabolisme be'invloeden. Determinanten van boveng­
enoemde parameters kunnen medicatie gebonden zijn, zoals dosering en het soort antipsy­
choticum en patient gebonden, zoals erfelijke verschillen in de bouw van geneesmiddelrecep­
toren, die onderdeel zijn van de neuronale celmembraan. Hoofdstuk 1 biedt een overzicht van de definities en begrippen die gebruikt worden in dit 
proefschrift en een overzicht van de belangrijkste potentiele bijwerkingen van antipsychotica. 
Ook wordt de achtergrond en reden om de antipsychotica afbouw studie uit te voeren toegeli­
cht en worden de onderzoeksdoelen van de in dit proefschrift beschreven studies en een gede­
tailleerde beschrijving van het onderzoeksdesign gegeven. Hoofdstuk 2 geeft de resultaten van een onderzoek naar het voorschrijven van antipsychot­
ica door Nederlandse Artsen voor Verstandelijk Gehandicapten (AVG) in een populatie van 
mensen met een verstandelijke beperking die gebruik maken van woonvoorzieningen van drie 
zorgaanbieders. De onderzoeksgegevens werden op de peildatum 1 september 2008 uit de me­
dische en apotheekdossiers verzameld en werden gebruikt om de prevalentie en duur van het 
gebruik, en reden van voorschrijven vast te stellen. Daamaast werden patient kenmerken zoals 
leeftijd, geslacht, mate van verstandelijke beperking, de aanwezigheid van andere (niet-psy-135 
chotische) psychiatrische ziekten en woonsituatie (zorgcentrum of kleinschalige woonvoor­ziening in de wijk met begeleiding en zorg, of met alleen begeleiding) en gebruik van andere psychofarmaca genoteerd. De redenen van voorschrijven werden als volgt gedassificeerd: (0) geen reden of indicatie in het medisch dossier genoteerd; ( 1) schizofrenie, bipolaire stoomis of chronisch psychose gedassificeerd volgens de DSM-N-TR criteria; (2) ongespecificeerde psychotische ziekte ( d.w.z. geen referentie naar DSM-N-TR of een ander dassificatiesysteem; ( 3) herhaalde episodes met psychotische symptomen of randpsychotisch functioneren; ( 4) eenmalige episode met psychotische symptomen; ( 5) gedragsproblemen; ( 6) slaapstoomis. De prevalentie van gebruik van antipsychotica was 32%; antidepressiva werden in 17% en benzodiazepinen in 20% als psychiatrische comedicatie gebruikt. De prevalentie was gelijk in de drie zorgaanbieders, maar er waren verschillen wat betreft het gebruik van psychiatrische comedicatie en het voorkomen van andere (niet-psychotische) psychiatrische ziekten, in het bijzonder verschillen wat betreft het voorkomen van een autistische stoomis. Antipsychotica werden in bijna 80% langer dan tien jaar gebruikt en in bijna 60% voorgeschreven vanwege gedragsproblemen. Een psychotische ziekte of psychotische symptomen was in 22% de reden van voorschrijven, maar daarbij was er maar in de helft van de gevallen een diagnose gesteld aan de hand DSM-N-TR criteria of een ander classificatiesysteem. Verschillende patientken­merken waren geassocieerd met de reden van voorschrijven; dit waren ondermeer een diepe en emstige verstandelijke beperking en mannelijk geslacht met een grotere kans op gebruik voor gedragsproblemen en vrouwelijk geslacht met een grotere kans op het ontbreken van een notitie in het medisch dossier voor de reden van gebruik. Bij patienten met een matige en lichte verstandelijke beperking en bij patienten zonder comorbide niet-psychotische psychiat­ratrische ziekten werden antipsychotica vaker voorgeschreven vanwege een psychotische ziekte waarbij de diagnose was gesteld volgens de DSM-N-TR criteria. Deze resultaten lijken de moeilijkheden bij het juist diagnosticeren van een psychiatrische ziekte bij mensen met een verstandelijke beperking te illustreren. Ook kan gecondudeerd worden dat AVG- en nog onvoldoende op een wetenschappelijke verantwoorde manier en in overeenstemming met de NVAVG Richtlijn "Voorschrijven van Psychofarmaca bij mensen met een verstandelijke beperking" antipsychotica voorschrijven. Het gebruik van deze, in januari 2008 gepubliceerde richtlijn zou bevorderd moeten worden. Hoofdstuk 3 beschrijft tot in details de achtergrond, onderzoeksopzet, en in- en exclusie criteria van de interventiestudie ( afbouw van antipsychotica), en de effecten op het gedrag van het afbouwen in een tijdschema van 14  of 28 weken. De onderzoekshypothese van deze af­bouwstudie was dat "het afbouwen van antipsychotica voorgeschreven vanwege gedragsprob­lemen aan mensen met een verstandelijke beperking niet zou leiden tot verslechtering in ge­dragsmatig functioneren". Het primaire doel van deze studie was om de hiervoor genoemde hypothese te testen gemeten met de primaire uitkomstmaat, de Aberrant Behavior Checklist (ABC, Afwijkend Gedrag Schaal). Dit is een veel gebruikte, gestandaardiseerde en gevalideerde schaal, die ontwikkeld is om effecten van therapie op symptomen van afwijkend gedrag te meten. Secundaire doelstellingen waren het vergelijken van de twee afbouwschema's, het vergelijken van kenmerken van deelnemers die volledig hadden afgebouwd met kenmerken van deelnemers waarbij dat niet gelukt was en het identificeren van potentiele determinanten die de resultaten van de afbouw zouden kunnen voorspellen. 
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De uitkomsten van de metingen werden verzameld kort voor het begin van het afbouw tra­
ject (baseline), op het tijdstip van 2 of 4 weken na de geplande volledige afbouw ( of wanneer 
<lit niet haalbaar was het tijstip 2 of 4 weken na de maximale dosisreductie) en op het tijdstip 
van 26 of 40 weken na de eerste dosisvermindering (follow-up). Gebruikte meetinstrumenten 
waren de ABC (primaire uitkomstmaat), ingevuld door de directe zorgverleners, een Visueel 
Analoge Schaal (VAS) waarmee de emst van een bepaald doel gedrag ( overeenkomend met 
symptomen van een van de vijf subschalen van de ABC) werd aangegeven door de directe 
zorgverleners en de Clinical Global Impression -scale Improvement, die het oordeel van de 
arts met betrekking tot verslechtering of verbetering in het gedrag vergeleken met baseline 
weergaf. De VAS en de CGI-I waren de secundaire uitkomstrnaten. De aanwezigheid en emst 
van extrapyramidale en autonome symptomen werden ook gemeten en gebruikt als mogelijke 
determinanten voor de uitkomsten van de afbouw. Andere potentiele determinanten waren 
baseline patient- en medicatiekenmerken. 
Van de 99 deelnemers bereikten 43 volledige afbouw, waarvan er 7 het gebruik bij follow­
up meting hervat hadden. Er was geen sprake van verslechtering in het gedrag, gemeten met de 
primaire uitkomstmaat ABC. Bovendien waren de afwijkende gedragssymptomen verminderd 
bij diegenen die volledig hadden afgebouwd. Er werd echter een ander patroon gezien bij de 
secundaire uitkomstrnaten, met name de uitkomsten van de VAS. Hierbij werd bij de deelne­
mers die volledig hadden afgebouwd geen veranderingen in het doelgedrag gezien en werd 
verslechtering in het doelgedrag gezien bij degenen die niet volledig hadden afgebouwd. De 
resultaten van de afbouwschema's 14 en 28 weken waren vergelijkbaar. Bij het vergelijken 
van de groep die wel had afgebouwd met de groep die niet had afgebouwd werden verschil­
len gezien. Gemeten op baseline had de eerste groep lagere afwijkende gedragscores (ABC), 
lagere scores op extrapyramidale symptomen en gebruikte een lagere dosis antipsychoticum 
dan de tweede groep. Hogere baseline scores extrapyramidale en autonome symptomen waren 
geassocieerd met hogere scores afwijkend gedrag en slechter gedragsmatig functioneren na 
het beeindigen van het afbouwtraject. Hogere baseline scores afwijkend gedrag en mannelijk 
geslacht waren geassocieerd met een kleinere kans op volledige afbouw. 
De resultaten van deze afbouw studie zijn bemoedigend voor behandelaars van mensen 
met een verstandelijke beperking om te proberen antipsychotica die gebruikt worden voor 
gedragsproblemen af te bouwen, waarbij dit in een relatief korte periode kan gebeuren. Daar­
naast, en <lit is een punt van zorg, laten de resultaten zien <lat de symptomen van neurologische 
bijwerkingen een onderliggende factor kunnen zijn in het blijven bestaan van afwijkende ge­
dragssymptomen bij mensen met een verstandelijke beperking. Ook waren de uitkomsten 
van de verschillende gedragsmaten discrepant, n.l. de primaire zorgverleners waardeerden 
symptomen van probleem gedrag als emstiger vergeleken met de emst van afwijkend gedrag­
symptomen zoals aangegeven op een gestandaardiseerde schaal. Beide bevindingen zouden 
onderwerp van vervolgstudies moeten zijn. Hoofdstuk 4 biedt een overzicht van de aanwezigheid en de emst van fysieke symptomen 
en afwijkende waarden van biochemische parameters die geassocieerd zijn met langdurig ge­
bruik van antipsychotica en van determinanten voor deze symptomen en parameters. Voor 
deze studie werden de baseline gegevens van de afbouwstudie gebruikt. De afbouwstudie 
heeft een aantal methodologische tekortkomingen, die besproken worden in hoofdstuk 7. 
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Een daarvan is het ontbreken van uitgangswaarden van fysieke en biochemische parameters voorafgaand aan het gebruik van antipsychotica. Daarom kunnen we, strikt gezien, niet con­cluderen dat afwijkende fysieke en biochemische symptomen bij de deelnemers het gevolg zijn van het gebruik van antipsychotica. Het gebruik van antipsychotica kan nadelige effecten hebben op het motorische sys­teem, de metabole regulatie en de functie van de gonaden ( de primaire geslachtsorganen) van patienten. Ontregeling van de functie van gonaden kan versterkt calcium verlies uit het bot tot gevolg hebben en het risico op osteoporose verhogen. De mate waarin antipsychotica deze bijwerkingen veroorzaken varieert en hangt af van de affiniteit voor geneesmiddelreceptoren; typische antipsychotica zijn er om bekend <lat ze vaker neurologische bijwerkingen veroor­zaken en atypische vaker metabole ontregeling. Er zijn studies die hebben aangetoond <lat mensen met een verstandelijke beperking gevoeliger zijn voor bijwerkingen van antipsychotica in vergelijking met mensen zonder deze beperking, vanwege grotere risico's op bewegingss­toornissen, overgewicht, ontregeling van de stofwisseling en osteoporose. Het focus in deze studie ligt op: (1) extrapyramidale symptomen, n.l. acathisie, par­kinsonisme en dyskinesie; (2) metabole symptomen, n.l. overgewicht en het metabool syn­droom (gedefinieerd als de aanwezigheid van ten minste drie van vijf componenten, te grote taille omvang, hypertensie, afwijkende bloedwaarden van triglyceriden en High Density Lipo­protein (HDL] , en verhoogde nuchtere bloedglucose, vastgesteld met normen van de National Cholesterol Education Program Adult Treatment Panel III criteria); en (3) de invloed van ver­hoogde bloedspiegels van het hormoon prolactine op bot turnover markers. Extrapyramidale symptomen waren bij 53% van de deelnemers aanwezig, overge­wicht bij 46% en het metabool syndroom bij 11 %. Daarnaast waren er bij 17%, respectievelijk 25% van de deelnemers afwijkende waarden van prolactine en bot turnover parameters. De resultaten van het onderzoek naar determinanten voor afwijkende fysieke symptomen en pa­rameters zijn grotendeels hetzelfde als de resultaten van studies die gedaan zijn in andere populaties. Een hogere leeftijd en een grotere ernst van de verstandelijke beperking waren ge­associeerd met de aanwezigheid en ernst van dyskinesie en een hogere dosis was geassocieerd met de ernst van parkinsonisme. Een minder ernstige verstandelijke beperking was geassoci­eerd met overgewicht en met een grotere taille omvang en hogere Body Mass Index ( BMI). Het gebruik van een atypisch antipsychoticum was geassocieerd met verhoogde bloeddruk en verhoogd bloedglucose. In <lit dwarsdoorsnede onderzoek vonden we geen verband tussen genetische geneesmiddelreceptor polymorfismen en een of meer van de verschillende fysieke symptomen of biochemische parameters. Echter, de onderzoeksgroep was vrij klein, waardoor alleen grote effecten zichtbaar zouden zijn. Behandelaars moeten rekening houden met patient kenmerken die extra bijdragen aan gezondheidsrisico's die geassocieerd zijn met het gebruik van antipsychotica bij de keuze voor een antipsychoticum als behandeling van gedragsproblemen van een patient met een verstandelijke beperking. In hoofdstuk 5 en 6 warden de fysieke en biochemische effecten van antipsychotica af­bouw en determinanten voor de diverse uitkomsten beschreven. Omdat de uitkomsten van de deel­nemers in het afbouwschema van 14 en 28 weken vergelijkbaar waren, zijn deze groepen samen­genomen in de analyses. De uitkomstmaten werden op baseline en follow-up verzameld. 
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Onderzoeksvragen van de studie die in hoofdstuk S beschreven wordt waren ( 1 )  wat is het 
effect van afbouw van antipsychotica op de taille omvang, BMI, lichaamsgewicht en op param­
eters van het metabool syndroom? en (2) zijn er associaties tussen genetische receptor poly­
morfismen en metabole uitkomsten en tussen medicatiekenmerken en metabole uitkomsten? 
Als afkapwaarden voor de diverse componenten van het metabool syndroom werden 
de National Cholesterol Education Program Adult Treatment Panel III criteria gebruikt. De 
uitkomstmaten waren taille omvang, gewicht, BMI, systolische en diastolische bloeddruk, en 
nuchtere bloedplasmawaarden van triglyceriden, HDL en glucose. Als potentiele determinant­
en voor de uitkomsten gemeten bij follow-up werden polymorfismen van receptorgenen ( de 
aanwezigheid van rs3813929 T allel en van rs1414334 C allel), medicatie baseline dosering, 
bet gebruik van een atypische versus typische antipsychoticum en het bereiken van volledige 
afbouw gebruikt. 
Analyses van de hele groep deelnemers lieten zien <lat afbouw van antipsychotica een gemi­
ddelde afname van de taille met 4 cm, van het gewicht met 3,5 kg, van de BMI met 1 ,4 kg/ 
m2 en van 7 . 1  mm Hg systolische bloeddruk tot gevolg had. In de groep deelnemers die niet 
volledig had afgebouwd was het gemiddeld gewichtsverlies ongeveer de helft van de groep 
deelnemers die wel volledig hadden afgebouwd. Bovendien, werd in de groep deelnemers 
met doorgaand of hernieuwd gebruik van een antipsychoticum een stijging van de nuchtere 
bloedglucose gevonden vergeleken met baseline. De aanwezigheid van het C-allel van serot­
onin 5 hydroxytryptamine receptor polymorphism rs141334 was geassocieerd met een grotere 
taille omvang en hogere plasma triglyceriden waarden en lagere HDL waarden ( <lat betekent 
een verschuiving naar een ongunstiger bloedvetten profiel) gemeten bij follw-up. Volledige 
afbouw was geassocieerd met een grotere afname van de taille omvang en BMI. 
De resultaten van deze studie laten de gunstige effecten van afbouw van antipsychotica 
op de metabole uitkomsten zien. Wanneer <lit in de toekomst klinisch toepasbaar is kan het 
bepalen van het C-allel van serotonin 5 hydroxytryptamine receptor polymorphism rs141334 
nuttig zijn bij farmacotherapie op maat. 
Onderzoeksvragen van de studie die in hoofdstuk 6 beschreven wordt waren ( 1 )  wat is 
het effect van afbouw van antipsychotica op bloedplasmaspiegels van prolactine en bot turno­
ver markers? en (2) zijn de veranderingen in bot turnover gerelateerd aan de veranderingen 
in prolactine of eerder aan de veranderingen in lichaamsgewicht? De studie hypothese was 
<lat afbouw van antipsychotica een daling in de bloedspiegels van prolactine en bot turnover 
markers tot gevolg zou hebben. 
De uitkomstmaten waren gewicht, BMI en plasmaspiegels van prolactine, testosteron, de 
bot resorptie marker C-telopeptide type I collageen (CDC), bot formatie markers bot alkalische 
fosfatase (B-ALP) and amino-propeptide type I collageen (PINP), bot resorptie beschermend 
25-0H vitamine D en bot resorptie stimulerend parathyroid hormoon (PTH). Plasma spiegels 
van 25-0H vitamine D en PTH kunnen veranderen tijdens en na de afbouw van antipsychotica 
als gevolg van veranderingen in de hoeveelheid lichaamsvet. 
Zowel volledige als onvolledige afbouw had een daling in plasmaspiegels van prolactine 
en een toename van CDC en PTH tot gevolg. Bij mannen die volledig hadden afgebouwd 
werd een toename van testosteron plasma spiegel gezien. Bij de deelnemers die niet volledig 
hadden afgebouwd werd een daling in 25-0H vitamine D plasma spiegel gezien met daarbij 139 
minder gewichtsverlies en een hogere BMI vergeleken met degenen die wel volledig hadden 
afgebouwd. Er werden geen correlaties van prolactine en van testosteron met de bot turnover 
markers gevonden, niet bij de baseline en niet bij de follow-up metingen, en geen associa­
ties tussen het verschil baseline/follow-up prolactine spiegels met follow-up spiegels van bot 
markers. Het bereiken van volledige afbouw was geassocieerd met lagere prolactine spiegels 
en met een kleiner verschil in baseline/follow-up PTH spiegels. Een groter gewichtsverlies was 
geassocieerd met hogere plasma spiegels van crx bij follow-up, maar met een kleiner verschil 
in baseline/follow-up crx spiegels en met een kleiner verschil in baseline/follow-up 25-0H 
vitamine D spiegels. Uit deze resultaten kan opgemaakt worden <lat het verlies van lichaam­
sgewicht, eerder dan de verlaging van prolactine spiegels is geassocieerd met de veranderingen 
in bot turnover. 
Concluderend, afbouw van antipsychotica heeft een toename van bot turnover tot gevolg, 
althans op de korte termijn. Dit komt vooral door het effect van gewichtsverlies, wat het effect 
van normalisering van prolactine spiegels te niet gedaan kan hebben. 
In hoofdstuk 7, de algemene discussie, worden een aantal methodologische aandachtspunt­
en, de belangrijkste bevindingen uit <lit proefschrift en adviezen met betrekking tot klinische 
praktijk en research besproken. 
De belangrijkste bevindingen betreffen ( 1)  de prevalentie van het gebruik van antipsychot­
ica in een grote onderzoeksgroep van mensen met een verstandelijke beperking in woonvoor­
zieningen van zorgaanbieders, (2) het antipsychotica voorschrijfbeleid van AVG-en, (3) de 
frequentie van voorkomen en determinanten van fysieke symptomen die geassocieerd zijn met 
gezondheidsrisico's als gevolg van langdurig gebruik van antipsychotica en last but not least 
( 4) de resultaten en gedragsmatige en fysieke uitkomsten van een afbouwstudie met twee tijd­
schema' s in een representatieve groep mensen met een verstandelijke beperking, die langdurig 
antipsychotica voor gedragsproblemen gebruikten. 
Adviezen voor de klinische praktijk betroffen het gebruik van de NVAVG richtlijn bij het 
voorschrijven van psychofarmaca, het gebruik van gestandaardiseerde instrumenten om ge­
dragsmatige en fysieke effecten van antipsychotica te meten en om te proberen off-label ge­
bruikte antipsychotica af te bouwen, waarbij de directe zorgverleners training en coaching 
nodig hebben. 
Adviezen voor research betroffen een herhaling van het onderzoek naar het voorschrijf­
beleid van AVG-en en van de afbouwstudie, onderzoeken naar de invloed van neurologische 
bijwerkingen en de invloed van stafgebonden factoren op gedrag en doorgaand antipsychoti­
cagebruik, en onderzoeken naar de relatie tussen het effect van antipsychotica op vetweefsel, 
functie van de primaire geslachtsorganen en bot metabolisme. 
Conclusies 
Uit een onderzoek naar voorschrijfbeleid van Nederlandse Artsen voor Verstandelijk 
Gehandicapten (AVG) in woonvoorzieningen van zorgaanbieders is gebleken <lat AVG-en aan 
bijna een derde van hun patienten antipsychotica voorschrijven, meestal voor chronisch ge­
bruik. Het gebruik was in slechts 22% voor psychotische ziekten, waarbij de vaststelling van 
deze ziekten in ongeveer de helft van de gevallen op een onjuiste manier had plaats gev­
onden. Aile overige voorschriften waren off-label, meestal voor gedragsproblemen, met name 
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bij patienten met een emstige en zeer emstige verstandelijke beperking. Omdat <lit onderzoek in 2008, kart na het verschijnen van een NVAVG richtlijn is verricht is het voorschrijfbeleid van AVG-en mogelijk veranderd. Om na te gaan of het naleven van deze richtlijn is verbeterd, is het nodig om <lit onderzoek te herhalen. Resultaten van een onderzoek bij mensen met een verstandelijke beperking waarbij lang­durig voor gedragsproblemen gebruikte antipsychotica werden afgebouwd in 14 of 28 weken lieten zien <lat volledige afbouw bij 43% van de deelnemers mogelijk was en <lat bij follow-up na 3 maanden 36% van de deelnemers nag steeds geen antipsychoticum gebruikte. Zowel in de groep die volledig hadden afgebouwd als in de groep bij wie <lat niet gelukt was werd bij het merendeel geen gedragsverslechtering gezien. De resultaten van afbouw in 14 en afbouw in 28 weken waren vergelijkbaar. Daamaast werden aanwijzingen gezien voor een verband tussen het voorkomen van neu­rologische bijwerkingen van antipsychotica en het blijven bestaan van probleemgedrag en doorgaand antipsychotica gebruik. Ook werden afwijkende gedragssymptomen als emstiger geduid door zorgverleners en behandelaars vergeleken met de emst gemeten met een gestand­aardiseerde schaal. Beide bevindingen dienen nader bestudeerd te worden. Omdat <lit afbou­wonderzoek methodologische tekortkomingen bevat zou het herhaald moeten warden met een methodologisch robuuste onderzoeksopzet om het niveau van wetenschappelijk bewijs van de resultaten te verhogen. Bij gebruik van antipsychotica kunnen gezondheidsrisico's voor overgewicht, metabole ontregeling, ontregeling van functies van primaire geslachtsorganen en bot calciumverlies vergroot worden. Verscheidene patient- en medicatiekenmerken werden ge'identificeerd als voorspellers voor deze risico's en deze gegevens moeten gebruikt worden bij de farmacothera­peutische behandeling van probleemgedrag en de keuze van het soort antipsychoticum en hoogte van de dosering. Bij oudere patienten met een emstige of zeer emstige verstandelijke beperking moet stoppen van antipsychotica gebruik worden overwogen, vanwege toegenomen risico op hypertensie en dyskinesie. Bij patienten met overgewicht en ontregeling van de glu­cose stofwisseling zou stoppen of overstappen op een typisch antipsychoticum nodig kunnen zijn en bij patienten met parkinsonisme zou stoppen of dosisverlaging geprobeerd kunnen worden. De resultaten van de afbouwstudie lieten gunstige effecten zien op metabole symptomen, namelijk een vermindering van de taille omvang en lichaamsgewicht en daling van de bloed­druk; echter, de bot stofwisseling nam toe. Waarschijnlijk werden de potentieel gunstige ef­fecten van een toename in geslachtshormonen te niet gedaan door de nadelige effecten van gewichtsverlies, ten minste op de korte termijn. Toekomstige studies moeten zich richten op de invloed van het gebruik van antipsychotica op vetweefsel, glucose stofwisseling, functie van de geslachtsorganen en botstofwisseling. In grote lijnen kunnen we concluderen <lat de resultaten van de studies die in <lit proef­schrift beschreven staan duidelijke consequenties voor de klinische praktijk hebben. Behan­delaars dienen zorgvuldig onderliggende oorzaken van gedragsproblemen bij mensen met 
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een verstandelijke beperking te onderzoeken en kritisch te zijn op het direct instellen van een 
medicamenteuze behandeling. Scholing en coaching van zorgverleners en behandelaars in 
het omgaan met probleem gedrag moet bevorderd warden. Bij chronisch gebruik van antipsy­
chotica voor gedragsproblemen moet afbouw overwogen warden, met name wanneer er toeg­
enomen risico's zijn voor met antipsychotica gebruik geassocieerde gezondheidsproblemen. 
Afbouw kan plaats vinden in een periode van 3-4 maanden. 142 
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In mijn dankwoord wil ik in min of meer chronologische volgorde terugblikken op mijn promotietraject, waarin het soms wat pionieren was en dat zonder medewerking, steun en vertrouwen van vele anderen niet mogelijk was geweest. Het was in 2006 dat ik de stoute schoenen aantrok en een afspraak bij prof. Ruud Minderaa, mijn eerste promotor en prof. Heleen Evenhuis, mijn tweede promotor maakte. Ik wilde hen vragen of een wetenschappelijk onderzoek naar de noodzaak van veelvuldig en langdurig gebruik van psychofarmaca door mensen met een verstandelijke beperking haalbaar zou zijn. Heiden boden mij ondersteuning en gaven mij de moed om ook anderen voor dit idee te win­nen. In 2007 was het zover, dat ik kon beginnen met het schrijven van een onderzoeksvoorstel en data van mijn basispopulatie kon verzamelen. Ruud, jij deelde met mij de gedachte dat er veel te weinig onderzoek gedaan is om mensen met een verstandelijke beperking en gedrags- en psychiatrische stoomissen op een wetenschap­pelijk verantwoorde manier medicamenteus te behandelen. Je benadrukte het belang van het vastleggen van een structuur voor wetenschappelijk onderzoek in deze doelgroep en ik hen er dan ook best trots op dat mijn promotieonderzoek een vervolg krijgt met een nieuw onder­zoeksproject. Ik wil jou hartelijk danken voor het vertrouwen <lat je in me gesteld hebt en voor het faciliteren van voorwaarden waardoor ik mijn onderzoek kon blijven uitvoeren. Heleen, jij stimuleerde me om meer en betere resultaten uit mijn data te halen en deze ook te presenteren op studiedagen en congressen. Daardoor voelde ik me ook een "echte onderzoeker" warden. Hartelijk dank voor je voortdurende aandacht en belangstelling voor het verloop van mijn onderzoekstraject en stimulans bij het naar buiten brengen en promoten van de resultaten. Pieter Hoekstra, mijn copromotor, jij hebt me van begin tot eind geholpen bij de weten­schappelijke invulling en uitwerking van mijn onderzoek. Zowel bij het nadenken over de onderzoeksopzet, het schrijven van het onderzoeksprotocol, het aanvragen van subsidie en van goedkeuring door de medisch-ethische commissie, en het schrijven van de publicaties was je mij een grote steun. Aan jou dank ik mijn wetenschappelijke vorming, hoewel het switchen van "denken als clinicus" naar "denken als onderzoeker", toch nog wel eens lastig is. Veel dank voor alles wat je gedaan hebt en ik verheug me om onze samenwerking in het nieuwe onderzoeksproject voort te zetten. Lydia Helwich-Nazarowa en Pieter de Kroon, samen destijds de directie van Vanboeijen, stonden ook aan de wieg van mijn promotieonderzoek. Als directie zagen jullie het belang van <lit onderzoek voor de kwaliteit van zorg voor onze clienten. Pieter, jij hebt dit belang ook steeds verdedigd en uitgedragen en daarmee gezorgd voor financiering zodat ik ruimte en tijd kreeg om mijn onderzoek te doen. Lydia, jij hebt me geholpen om medewerking en financie­ring bij 's Heerenloo te krijgen. Heide hartelijk dank voor de steun en voor het vertrouwen dat in mij gesteld is om het onderzoek op te zetten en uit te voeren. Albert Hilvers en Margreet Dassen, mijn paranimfen, ook jullie waren van begin tot eind betrokken bij mijn promotieonderzoek. Albert, je regelde alles voor mij op management en organisatie niveau. Ook hield je de vinger aan de pols wat betreft de voortgang van het onder­zoek door regelmatig gesprekken met mij te hebben. Je hielp bij het zoeken van financiering en zorgde dat ik vrij geroosterd kon worden om onderzoek te doen. Margreet, jij hebt me geweldig goed geholpen bij de organisatie en uitvoering van het onderzoek, het maken van de database en het mooi maken van Power Point presentaties, tabellen en opmaak van artikelen. Heide heel hartelijk dank, zonder jullie hulp had ik het niet gered. 
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Frans Scholte en Frank Visser, beide AVG bij 's Heerenloo, jullie waren maatjes bij het 
nadenken over de opzet en de uitvoering van het onderzoek en jullie leverden een groot deel 
van de data. Helaas is Frans begin 2012 plotseling overleden en het doet me verdriet <lat hij 
mijn promotie en de afronding van het onderzoek niet meer mee kan maken. Frank, jij harte­
lijk dank voor je hulp en steun om mijn onderzoek mogelijk te maken en voor het beoordelen 
van mijn artikelen. 
Hans Mulder, ziekenhuisapotheker bij het Wilhelmina Ziekenhuis Assen, heeft me gehol­
pen bij het uitzoeken van te bepalen genotyperingen en leverde waardevolle bijdragen aan 
mijn publicaties. Beste Hans, hartelijke dank daarvoor en ik hoop in de toekomst nog eens 
samen met jou onderzoek te doen en te publiceren. Ook dank aan de andere apothekers en 
apothekersassistentes, die het vast vreselijk druk gehad hebben met het verwerken en uitzetten 
van alle antipsychotica afbouwschema's. 
Natuurlijk heel veel dank aan alle deelnemende dienten, hun wettelijke vertegenwoordi­
gers en begeleiders!  Zander hun medewerking zou er geen onderzoek mogelijk geweest zijn. 
Voor begeleiders was het stimulerend om te zien hoe dienten vrolijker en alerter werden na 
mindering of afbouw van antipsychotische medicatie. Soms was het ook moeilijk en hard 
werken, omdat het gedrag van sommige deelnemers moeilijk te duiden of ontregeld raakte. 
Aile collega's van de medische dienst bij Vanboeijen en bij 's Heerenloo locatie Apeldoorn 
en Ermelo, hartelijk dank voor jullie steun en medewerking bij het mogelijk maken van de 
uitvoering van mijn onderzoek. Ook dank aan alle doktersassistentes, verpleegkundigen en 
laboranten, die hielpen bij de bloedafnames en transport en logistiek van de bloedmonsters. 
Sandra van Gestel, jij werkte mee aan de financiele organisatie van het onderzoeksproject. 
Hartelijk dank <lat je altijd precies op tijd voor subsidie aanvragen een begroting kon leveren. 
Als laatste komt dan de beoordeling van de inhoud en het maken van het promotieboekje. 
Prof. Dr. H.M. J. van Schrojenstein Lantman-de Valk, Prof. Dr. P.J.C.M. Embregts en Prof. Dr. 
R.A. Schoevers, jullie wil ik bedanken voor het plaats nemen in de beoordelingscommissie en 
het lezen van mijn manuscript. Gerard Asma, mijn collega AVG, jou wil ik bedanken voor je 
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